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als. This exceptional purity, as well as 
uniform granulation, makes Sterling Puri- 
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color and texture must be protected. Free- 
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but color is always essential! 


No single factor is more important to the 
visual appeal of foods and beverages. 


To make foods more colorfully attractive, 
we have worked with the food processing 
industry for more than a half century. 
Confidently, we expect to continue in the 
future to meet your requirements for 
standardized, pure food colors that will 
produce the shades you want, well within 
the defined limits of safe use. 


NATIONAL® CERTIFIED FOOD COLORS 


Our Research and Engineering Center 
and conveniently located customer-serv- 
ice laboratories work constantly to im- 
prove the quality and variety of our com- 
prehensive range of certified food colors 
and to apply them efficiently to the in- 
dividual needs of our customers. 

So, when you want to add color to new 
products or reformulate established 
shades, it always pays to call National 
Aniline first. 


NATIONAL ANILINE DIVISION 


40 RECTOR STREET, NEW YORK 6, N.Y 


Atlanta Boston Charlotte Chicago 


Greensboro Los Angeles 
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The Years Past and the Years Ahead 


The Presidential Address, 1960 


Pace FLORIDA to British Colum- 
bia, from Boston to Los Angeles, and from Mexico 
City to Minneapolis, your President, during the past 
two years, has traveled to visit with our Regional 
Sections (28 in all). My visit to the Hawaiian Section 
later in the month will complete a tour to all the 
Regional Sections except 
the ones in Australia and 
Japan. 

This has indeed been a 
tiring and time-consuming 
job, but I met so many old 
friends and made so many 
new ones, that this alone 
made it worthwhile. In ad- 
dition there is no better 
way of getting right next 
to the problems of our In- 
stitute and learning how 
our individual members 
feel about them. 

We are growing up: In- 


Ray B. Wakefield, deed, I have repeatedly 
Past President of IFT, run into signs of the grow- 


ing pains. Now, this can 


be either good or bad. Let’s take a look to see where 
we stand, where we have come from, and where we 


are going. 


HOW FAR HAVE WE COME? 


Please travel back with me to the early 1940’s. 
What do you find? 

A small group of dedicated people stimulated by 
the founder of the group (Dean Prescott) started to 
develop a professional organization in the area of 
Technology. 

Remember those early days when every detail was 
settled by the Council, and they stayed in session most 
of the night to get the job done? 

Remember that we had only a part-time Secretary 
and Editor ? 

Remember how we were trying to start a Journal 
and find the money to keep it going? 

There was no income from advertising, exhibits, 
ete. Yes, it was indeed a dedicated group. Their 
earnestness and pioneering spirit attracted other 
serious scientists and technologists—and IFT kept 
growing. 

What kind of people were these? First of all, they 
represented a cross section of technical people in- 
terested in all aspects of foods. IFT in those years, 
as it does today, consisted of professors teaching some 


phase of food science and technology ; people perform- 


Ray B. Wakefield 


President, Institute of Food 
Technologists, 1959-60 


ing research in the universities, government labora 


tories and industrial organizations; the technical peo- 


ple from those industries supplying basic materials to 
the food processing industries; men concerned with 
the procurement of raw materials; men handling the 
processing and production of foods; and those in- 
volved in the technical aspects of selling food 
products. 

was ‘‘ professional people’’ devoted to further- 
ing the science and technology of foods, not people 
from one specialized part of the giant food industrv, 
but people from all parts: canning, freezing, dehy- 
drating, dairy manufacturing, brewing, milling, 
breakfast cereals, candy and confectionery, and many 
other specialized fields of food manufacture. And 
there were people at work in university laboratories 
from New England to California, from Florida to the 
State of Washington and in government laboratories 
from Beltsville to Pasadena. 

It was indeed a polyglot group of people. But they 
got together and pooled their varied interests and 
acting informally as a group nurtured the Society 
through its early days 


WHERE DO WE STAND TODAY? 

Let’s take a look at us today. 

We now have a full time Executive Secretary, an 
Assistant Executive Secretary, an Advertising Man- 
ager, and two assistants in our Chicago office. 

We have an editor and his capable wife who spend 
many hours on our two Journals. 

We sell approximately $100,000 of advertising and 
derive about $15,000 from the exhibits each year. 

We have an annual budget of approximately 
$200,000 and have been able to set up a reserve fund 
well in excess of $100,000 

We now have approximately 6,000 members to 
whom we are obligated to supply services. 

We are no longer a struggling society, we are grow- 
ing up. From hundreds we have grown to thousands. 
Now what does this mean? Primarily, it means that 
we are no longer able to do things on exactly the same 


old informal basis of years ago. 


August Cover. Seventy-nine IFT’ers and their families 


preparing to embark on a flight to the Pacific Rim Food 
Conference, Honolulu, Hawaii, May 19-29. In addition 
to numerous field trips and attendant sunburns, most of 
the technical sessions proved to be of interest to those 


in attendance, Efficiency marked the Conference, which 
left little time for anything but working, eating, and 
sleeping. All returned safe ly, although there is some 
speculation as to the connection between the gathering 
of Food Technologists and the incidence of tidal waves. 
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1. We need and have an Executive Committee to 
act for the Couneil. 

2. We must, of necessity, and do, give a greater 
range of responsibility to the various standing 
committees. 

3. We find it necessary, because of size, to place 
greater responsibility in the Central Office for the 
handling of the Annual Meeting. 

4. Details, which in the past were done informally 
by volunteer leadership, must now be handled by the 
Executive Office. 


Communications are becoming more difficult and 
will continue to be so more and more as we grow 
larger. I have no figures to show the number of let- 
ters, long distance phone calls, and telegrams re- 
quired to communicate IFT business in 1950 as 
against the volume required in 1960, but I know one 
thing, the increase would be amazing. Our continuous 
growth will require us to make more use of the 
Executive Office, but we must never cease to strive to 
maintain that old informal relationship among our 
members. 

Now why is this necessary ? 

Because for one important reason, that of the ever- 
increasing diversification of interests and activities of 
our membership. 

The old, informal spirit of IFT certainly played a 
part, a vital part, in getting people of diverse interests 
together and to develop mutual respect for each other. 
We have learned about each other’s problems—at our 
meetings, regional and national and in the halls and 
corridors at a meeting such as this. This is one of our 
strengths. We must never lose the personal touch. 
The opportunities for those of widely varied interests 
to interchange experiences, ‘‘person to person’’ are 
all too few, so let it be the personal obligation of each 
and every member of IF'T to preserve the fine group 
spirit that was born when IFT was born. 

To appreciate each other, we must recognize the 
basic requirements of each group: 


YOUR 
PRODUCT 
IN ORBIT 


ne with a FRIES & FRIES 
“SPACE AGE FLAVOR!" 


Many new food products blast-off with a 
satisfactory roar, only to disappear 

later into the ocean of unsuccessful 

ventures. In spite of the millions in research, 
development, packaging, advertising and 
market testing behind them, only a relative few 
have al! the essentials, plus that extra “thrust 
of power”, of an individually developed flavor 
that’s built right into the basic formula. 
FRIES & FRIES “Space Age Flavors” are 
engineered for the current era . . . the era of 
convenience foods. They're made for your 
product by people who know the flavor business 
with a thoroughness that comes from 
generations of experience. Launching a new 
product is expensive and difficult. 

Let a FRIES & FRIES Space Age Flavor give 

it that thrust necessary to put it into a long, 
swinging, profitable orbit! 


1. The academic man, the basic research worker, 
the government research man is primarily interested 
in the scientifie aspects of our Institute. And well he 
should be, because he wants: 

a. High quality journals with top notch, fresh, 

scientific material. 

b. A high calibre, effectively organized, scientific 
program at the Annual Meeting. 

e. Scholarships, research grants to encourage more 
students to enroll in Food Technology, ete. with 
the industry and the Institute solidly behind this 
effort. 


A few of our members would like this to be a purely 
scientific society consisting of men like themselves. 
They would prefer no exhibits at our Annual Meet- 
ings, no advertising and no non-technical material 
in the Journals, ete. One has to respect such high 
ideals, but most scientific people recognize that it is 
important to achieve balance and to have in our So- 
ciety technically minded, commercial people who are 
concerned with the procurement, processing and sell- 
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ing of foods. Mainly through contacts afforded by the 
Institute, our highly trained scientists have come to 
know these commercial people and to appreciate their 
contributions. Neither science nor industry can afford 
to be islands unto themselves. They are both a part 
of the mainland of human life. 

2. The outlook of these commercial people, as could 
be expected, is different. They want: 

a. More practical technical material, the so-called 
non-technical part of the Food Technology Journal. 

b. They have, in general, no objections to adver- 
tising and can recognize that from a business stand- 
point, it helps underwrite the expensive tables and 
charts used in the Journals and keeps the cost of dues 
down. 

ce. They not only want exhibits at the Annual 
Meeting, but many of our members come to the meet- 
ing for the sole purpose of talking to the suppliers 
and learning what is new in machinery, products, ete. 

d. They, as a rule, are not interested in reading 
Foop Researcn. But they want it to be a prestige 
journal, a ‘‘long hair journal,’’ if you wish, and 
would be very disturbed if they learned that it didn’t 
carry this top level prestige. 

e. Most of them want IFT to be a professional so- 
ciety but not solely a scientifie one. 

f. Also, most of them respect and appreciate the 
contributions of our scientific members. They want 
them as active members and want te be able to have 
the opportunity of meeting with them. 


Of these groups we have brought together, each is 
getting something different out of the Society, but 
invariably getting something worthwhile from each 
other. We must provide that which interests all of 
our groups. We must understand the demands of 
each and we must continue to encourage the exchange 
between them as we have during the years. And I say 
again, let us keep the informal spirit of professional 
fellowship alive in LFT. 


What have your officers been doing this year to take 
eare of our growing Institute? 

1. First, your president and president-elect, Dr. 
Hutchings have been visiting the Regional Sections 
to maintain an active communication with the re- 
gional groups and keep them informed of the activity 
taking place in this Society across our country and 
in foreign lands. 

2. Next, we have tried to appoint committees to 
cover all areas of importance and staff them with 
capable people and encourage them to carry on active 
work: we believe we have been suecessful in this 
endeavor. 

3. In keeping with our growing size, we have now 
set up our major operating committees so that pro- 
vision is made for rotation of members. As a result, 
we are always in a position of having experienced 
members on these committees. The committees now 
in this category are the Executive Committee, Consti- 
tution and By-Laws, Finanee, Publications and 
Qualifications. The Awards Committee and the 


Award Juries are also set up on a formal basis with 
the membership requirements outlined in the Rules 
and Regulations. 

4. Members concerned with scientific matters, are, 
of course, interested in the activities of the Awards, 
Edueation and Publications Committees. In addition 
to our Annual Meeting Program Committee, we have 
this year a Program Advisory Committee to study 
our overall program policy. We have appointed sev- 
eral ad hoe committees to handle special problems. 
These include: Career Day activities, International 
Congress, Study of the IFT Journals, and Ways and 
Means of Advancing the Science of Food Technology. 
The technical committees on Citrus, Food Additives 
and Taste Testing are of interest to many of our 
group and they are doing fine work. 

5. The committees on Civil Defense, History and 
Regional Boundaries continue to do good work in 
their specific areas. The committees on Nominations, 
Resolutions and Membership are necessary to keep the 
affairs of the Institute moving along. 

6. Our representatives to the Agricultural Research 
Council, The Association for the Advancement of 
Science, the Food and Nutrition Board and the Inter- 
national Institute of Refrigeration are all perform- 
ing an important serviee. 

7. The committee on Public Relations has been ac- 
tive this year and its work is of considerable im- 
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portance to the Institute. We must develop a sound 
program of disseminating information on the im- 


portance of Food Technology. 


You should know about a newly appointed technical 
committee on **Quality Control in Food Produets.’’ 
This should be of interest to many of our members in 
the Institute and it is my feeling that if it becomes 
really active, it will bring new members into the fold. 

These committees provide the backbone of the In- 
stitute and as we grow become more and more 
important. 

I should like to report on some events in which you 
might be interested that took place this past year. 

1. In September I presented the charter to the 
Rocky Mountain Section at Denver, a fine group that 
will contribute to the work and prestige of the IFT. 
The group in and around Louisville is in the process 
of organizing our 33rd Section to be called the ‘‘ Blue 
Grass’? Section. They, also, will be a weleome addi- 
tion to our Society. 

2. Dr. Mrak has been very active on the inter- 
national aspects of Food Technology. Your council 
has approved our collaboration with the Society of 
Chemical Industry to hold the first International 
kFood Congress in London in 1962. 

4. We have had several meetings with Mr. George 
Larrick of the Food and Drug Administration to see 
whether there are any acceptable ways that the IFT 
can be of assistance to the F. D. A. 


PHOTOVOLT 
Meter 
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Write for bulletin #225 to (complete incl. electrodes) 
PHOTOVOLT Corp. 
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4. Time marches on and all people reach the age 
of retirement. Several years ago your officers saw 
this coming and appointed a small committee to be- 
gin working on the matter of the orderly replacement 
of our Editor and Executive Secretary when the 
time arrived for their retirement. 


This time has now arrived and the transition will 
take place sometime during 1961. 

Because of the work of this committee, we are not 
now faced with an emergency and should be able to 
make the transition in an orderly fashion. Your 
Executive Committee and Council has given this con 
siderable thought and consideration. I should like to 
point out the years of devoted, inspired service that 
both Colonel Lawrence and Dr. Martin Peterson have 
performed for our Institute. They have both given of 
themselves way beyond the call of duty because of 
their interest in seeing us grow and prosper. Each 
and everyone of us owes them a debt of gratitude 
Devotion such as they have shown can never be repaid 

Yes, we have grown but I think we still maintain 
the atmosphere of an informal group. 

1. We are financially strong. 

2. We have two active and growing Journals. 

3. We have been able to provide programs that 
have attracted all segments of our membership with 
their varied interests. 

4. We have strength in actively working commit 
tees covering all phases of the Institute activities. 

5. We have strength in our dedicated people in the 
Executive and Editorial Offices. 

6. We have attained strength by the welding to 
gether of the many diverse segments of technical peo 
ple from all avenues of this great food field. This 
could well be our greatest strength since it gives us 
the kind of ‘‘Cross Fertilization’’ of ideas that in 


spires progress in science and technology. 


WHERE ARE WE GOING? 


Now, what do I see for the future? 

1. We must continue to evaluate and improve our 
Journals. We must make sure that they meet the re 
quirements of all segments of our membership. 

2. We must work out the best way to communicate 
with our membership and keep them informed of 
happenings in the Institute and in doing this we must 
determine whether our publication, Foop Tercu- 
NOLOGY, is the proper medium to accomplish this 
objective. 

3. We must be certain that the Executive Office 
does a good job of running the Annual Meetings but 
at all times keep in mind that we wish to retain the 
informal atmosphere that has always prevailed at 
these meetings. 

4. We must continue with strong committees and 
must give them even more responsibilities and the 
authority that goes along with responsibility. Some 
of these committees can contribute substantially to 
food industry progress. They deserve our full in 
terest and support. 
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5. We must continue to broaden our scope and 
make ourselves a truly international organization. 

6. We must continue to serve our members in the 
best possible way and always keep our minds open 
for new and acceptable ways of serving the member- 
ship. For example, we have certain groups who feel 
we should become more active in the area of pro- 
viding an employment service. We should carefully 
consider this from all angles. 

7. We must encourage more students to enroll in 
Food Science and Technology and also encourage our 
universities to continually provide the best possible 
curriculum for training these young people. 

Yes, we indeed will have things to keep us busy 
for many years to come 

Let us continue to keep all the communication chan- 
nels open to enjoy all these benefits and continue to 
grow and prosper as a professionali society represent 
ing the breadth, and reflecting the spectrum, of all 
the sciences and technologies dealing with foods. It is 
truly a great opportunity and a great challenge which 
faces us. | am certain that each and everyone of us 
will willingly accept this challenge, and within the 
framework of good fellowship, professional responsi 
bility, and ‘‘realistic’’ idealism, help IFT continue 
its impressive growth 

In closing, may I, as I reach the last days of my 
term of office as your President, again express my 
appreciation for the honor you have aecorded me. 
I sincerely hope that in some small measure I have 
fulfilled the trust vou placed in me. The Institute of 
Food Technologists has had a great past and can look 
forward to a great future. I am proud to have served 
the membership over the past vear in the office of 
President, and I can assure you that my interest in, 
and my enthusiasm for IFT will not cease when my 
term of office ends. 


Synopsis of the Proceedings 


of the Annual Meeting 
of the IFT Council 


San Francisco, May 15, 1960 


A brief synopsis of the Annual Meeting of the 
Council on May 15, 1960, is herewith placed on record. 

New Editor. Effective January 1, 1961, Editor-in- 
Chief of Fooo TecuNoLocy and Foop Researcu will 
be Dr. George F. Stewart, Head, Department of Food 
Science and Technology, University of California, 
Davis. Dr. Martin S. Peterson will continue in his 
present capacity until that time, and upon retirement, 
will be presented with a Resolution of Appreciation 
for his services. 

New Section. Upon proper application, a ‘‘ Blue- 
grass Section’’ of the Institute has been approved, 


FLAVOR 


... puts the "YUM" 


in your product! 


® Delight the palates of 
young pirates and their 
parents by adding Flavorex 
Rum Flavor to your 
product. Great for a hearty 
accent! Exquisitely exotic 
as an extra touch of flavor ! 
Use Flavorex Rum Fila- 
vor in baked goods, con- 
fections, puddings, eggnog 
mixes, ice cream, and other 
foods. You'll be doubly 
rewarded these ways... 
perfect for your present 
formulas . . . helps earn 


consumers’ preference for 
your product. 

@ Flavorex Jamaica Style 
Rum is a flavor concen- 
trate of natural and syn- 
thetic esters produced in 
our own plant and blended 
by our masters of the art. 
Run a batch test. You'll 
discover that every fra- 
grant drop adds mellow 
tropical sunshine to your 
product. Write for free 
sample, or place a trial 
order today. 
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which will consist of the state of Kentucky less two 
counties immediately opposite Cincinnati, Ohio, plus 
three counties in Indiana immediately adjacent Louis- 
ville. Section officers are: Chairman, Dr. William 
J. Shannon; Secretary, Joe C. James; Councilor, 
Hamilton W. Putnam. 

F. D. A. Liaison. The principle of representatives 
of the Institute discussing with the Food and Drug 
Administration ways and means of extending the pro- 
fessional resources of the Institute at the request of 
the FDA is approved, within the general area out- 
lined by Ray Wakefield, viz., that the President of 
the Institute and a small committee approach the FDA 
and outline the purposes of the IFT and qualifications 
of the Membership. Should the FDA so desire, we 
shall make available to them a committee to work as a 
scientific advisory group; however it is pointed out 
that while maintaining a high level professional and 
scientific approach, the IFT must steer clear of any- 
thing concerned with political activity, lobbying, 
establishment of standards, ete. 

New Executive Secretary. The Ad Hoe Committee 
on Administrative Policy, now under chairmanship of 
Ray Wakefield, has been granted authority to select 
and hire an Executive Secretary as successor to 
Colonel Lawrence—this action in view of the con- 
templated retirement of Colonel C. 8S. Lawrence. 


REPORTS 

Treasurer’s Report. Assets as of April 30, 1959 
were $215,608.10 versus $276,565.28 on March 31, 1960. 
Sources of income which yielded over $10,000 each last 
year include: dues, Foop TecuNoLocy and Foop Re- 
SEARCH subscriptions, advertising (over $100,000), 
and the Annual Meeting. Expenses for the past fiscal 
year which amounted to over $10,000 each include: 
printing and mailing of Fooo TecHNoLogy and Foop 
RESEARCH, advertising sales expense, and salaries (in- 
cluding editor’s office). Institute operations yielded 
$20,149.54, and Foop TecHNoLoey ended last year in 
the black to the extent of $25,693.76. Foop Researcu 
went into the red in the amount of $1,418.28. A 1960 
61 budget has been approved, with $222,550.00 in 
receipts anticipated and $222,190.00 in expenditures 
anticipated, for a net gain of $360.00. 

Executive Secretary’s Report. It is noted that total 
membership in the Institute is now 5,714—an increase 
of 63 for the fiscal year, 35 of whom are foreign 
members. 

A recommendation proposing geographical rotation 
of Annual Meetings is accepted, and four areas will 
receive a proportionate share of Meetings based upon 
IFT population. Allocations for the first 12 years 
beginning with 1960 are as follows: eastern—5); 
southern—1; western—2; midwest and central—4. 
Specifically, Kansas City has been chosen for 1965, 
and Los Angeles for 1966. 

Also accepted is a proposal that Emeritus Member- 
ships be granted to members who are retired from aec- 
tive professional life and who have: 1) been a mem- 
ber of the Institute at least twenty (20) years, or 2) 
joined the Institute prior to 1940. These members 
will be required to pay a $5.00 subscription fee if they 
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desire to receive Foop TECHNOLOGY, otherwise they 
shall be exempt from dues, and retain all rights and 
privileges held prior to retirement. 

International Congress of Food Technology. Lon- 
don, 1962, is the planned site and date for an Inter- 
national Congress of Food Technology. There is no 
anticipated call upon the Institute to lend financial 
support to this undertaking. 

Civil Defense. A bulletin entitled ‘‘Civil Defense 
in the Food Industry’’ has been completed by Dr. 
Robert Baldwin of the committee, and a method of 
publishing and distributing it will be further investi- 
gated. The bulletin is organized as a handbook for 
use by Food Technologists in the event of a chemical, 
biological, or radiological attack on the United States 

Public Relations. A committee will investigate pos 
sible costs involved in establishing a sound public 
relations program for the Institute through use of a 
public relations firm. 

Advancing the Science of Food Technology. Ten 
$300.00 scholarships will be made available this year 
to certain educational institutions qualifying, as de 
termined by the Executive and Edueation Com 
mittees. Awardees, from freshman through senior 
years in college, will be selected by the Head of De 
partment, with a maximum of four such awards to 
be given to any one school. 

Publications. Sixteen hundred pages are scheduled 
for Fooo TecuNoLocy during the fiseal vear, of which 
55% will be technical editorial matter. Advertising 
will oceupy 34%, and non-technical editorial matter 
the remaining 11%. During the last 11-month fiscal 
year, 1394 pages were used. 

Qualifications for Membership. Because of growth 
in activity of the Institute in Japan, a Foreign Aide 
will be selected who will submit all applications for 
memberships from that country. 


OTHER HIGHLIGHTS 

Officers Reappointed. Arthur N. Prater and W. Ray 
Junk will retain the posts of Treasurer and Assistant 
Treasurer, respectively, and Colonel Lawrence and 
Marian Gilchrist will again be Executive Secretary 
and Assistant Executive Secretary. 

Retirement Provision. In view of the anticipated 
retirement of Colonel Lawrence, Executive Secretary 
of the Institute, a sum of $10,000 has been appropri 
ated to provide a retirement income for him. 

Employment Assistance Policy. The Northern Cali 
fornia Section proposed a centralized employment 
service by the Institute; however, due to pitfalls in- 
cluding the loss of tax-exempt status possibly in 
volved, an Ad Hoe Committee will study and recom 
mend action along these lines. 

Invested Reserve Income. These funds will be made 
available for the purpose of furthering the constitu- 
tional objectives of the Institute upon authorization 
of the Executive Committee. 

Post Convention Meetings. The proposal of Marcial 
Ibarra of the Mexico Section to hold a Latin American 
Food Conference on Food Technology under the joint 
sponsorship of the Mexico Section and the Institute 
is endorsed in principle. 
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Flavorful, quality, eye-appealing foods... 
naturally superior...when made with... CORN 7 


WRITE OR PHONE Corn Products for expert technical assistance... 
helpful data on these fine products for the Food Industry: 
CERELOSE® dextrose sugar - REX® and GLOBE® corn syrups > BUFFALO® » HUDSON RIVER® and SNOWFLAKE® starches. 
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Are Your Earnings Comparable to that of 


Other Food Technologists? 


An affirmative an- 
swer is probably given by ninety-nine out of a 
hundred people. What can be done by an individual 
to improve his income (specifically a food technolo- 
gist)? A good question, difficult to answer, with a 
few thoughts presented here which may offer some 
clues. 

Many of your fellow food technologists feel they 
are underpaid, while others apparently seem to think 
they are overpaid—at least they are asking for less 
than present earnings. Individuals employed in our 
profession vary markedly with regard to salaries. 
These variations occur within at least four categories : 
1) education, 2) length of employment, 3) geographi- 
eal location of employment, 4) organization by whom 
employed. 

Here are the facts concerning the first two cate- 
gories. Table 1 is a tabulation of resumes submitted 
by IFT members presumably available for employ- 
ment. These resumes are those that have passed 
through the office of the Executive Secretary, IFT, in 
recent months. Of the 171 resumes, 87 are from indi- 
viduals with a B.A. or B.S. degree, 42 have M.S. de- 


AVERAGE ACTUAL SALARIES 


ZL 


MONTHLY SALARY 


0-3 3-6 over 6 


Yeors Experience 


Robert C. Slunder 


Institute of Food Technologists, 
Chicago 


grees, and 42 hold a Ph.D. Figures shown in Table 1 
are based on the following percentages of information 
filled in: 
Actual salary 
Degree % filled in 
B.A./B.8. 65.5 


45.2 
47.6 


Asking salary 


% filled in 


In other words, 52.8% of all individuals concerned 
listed their present salary, and 80.3% listed their 
salary requirements. 

Table 2, an arithmetical derivation of Table 1, 
shows differences between actual salary and asking 
salary for the lowest and highest paid food technolo- 
gists, as well as average figures. Figure 1 depicts the 
route of actual and asking salaries as experience is 
gained. 

Since you now realize that each additional degree 
earned netted an individual in our group $100 a 
month more for the first three years of employment, 
perhaps you are checking through your old college 
catalog. But what set of circumstances influences 


AVERAGE ASKING SALARIES 


MONTHLY SALARY 


0-3 3-6 over 6 
Years Experience 


Figure 1. The effect of experience and degree held upon averages of actual and asking salaries of 171 food technologists. 
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PECTINOL 


for clearer juice, richer sparkle, greater yield 


Wouldn’t you like to see your fruit juices take on a clear, 


glowing sparkle and have better sales appeal? You can 
do it with the help of Pectinoi natural enzymes. Many 
untreated fruit juices have a characteristic cloudy appear- 
ance that persists even after repeated filtering—a phenom- 
enon usually caused by millions of tiny, suspended pulp 
particles that do not settle because of the protective 
colloidal action of pectin. PecTINOL enzymes hydrolyze 
such pectins, the protective-colloid action is destroyed, 
and the suspended particles settle and make filtra- 


tion easy. 


PecTINOL action on fruit pectins can be helpful in many 
ways. When mixed directly with crushed grapes or 
berries, PEcTINOL promotes the breakdown of the fruit 
structure, facilitates pressing, increases the yield of juice, 
improves color extraction, and speeds filtration. In pre- 
paring juice concentrates, PECTINOL prevents premature 


gelation during evaporation—when the fruit pectins are 


hydrolyzed with PrectinoL, the juice evaporates uni- 
formly without tending to gel as the water content is 
lowered. Burning on heating coils is also reduced. 

PECTINOL enzymes have been used in preparing juices 

extracts, concentrates, purees, jellies, and marmalades 
from apples, grapes, oranges, prunes, dates, apricots, 
pears, strawberries, cranberries, blackberries, cherries, 


grapefruit, lemons, limes, and many other fruits. 


Write to Dept. SP-22 for 


samples and technical literature. 


Chemicals for Industry 


ROHM & HAAS 


COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
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TABLE 1 
Actual and asking salaries of 171 college graduate 
food technologists 


Actual salary a month Asking salary a month 

Years experience Years experience 
Degree Status 2-6 Over6 0-3 3-6 Over 6 
B.A Low $412 $ 400 $ 500 
High 666 1666 583 2083 
Average 516 658 438 7380 
Median 525 658 438 g 7380 


Low 524 566 350 5 608 
High 626 1310 583 92 1500 
Average 592 863 488 26 939 
Median 600 833 500 58: 934 
Low 666 633 458 608 625 
High 3 1166 1000 917 1000 1000 
Average 593 830 781 620 812 804 
Median 584 744 779 583 842 R33 


* Includes two individuals with no college degree 


Ph.D.’s with six or more years experience to be satis- 
fied with present or decreasing earnings? 

While resumes submitted to the Executive Secre- 
tary’s office probably do not represent a true picture 
of all food technologists, they are typical of a certain 
group. This group feels a certain dissatisfaction with 
their present positions, and health, attitude of su- 
periors, marital reasons, monetary reasons, or curl- 
osity may be the motivations for ‘‘looking around.’’ 


TABLE 2 


Difference between actual and asking salary of 171 
food technologists 


Years experience 
Degree j 
Over 6 


B.A Low 
B.S High 
Average 


Low 
High 
Average 


Low 
Ph.D High (—)166 
Average (—) 18 


A minus ) indicates that actual earnings are higher than asking 
salary 


One may be static or dynamic in his attitude toward 
earning ability and potential. While it is not recom- 
mended to change positions often, very few men in 
any profession remain employed by one organization 
from the time they leave college until retiring. Since 
this is true, perhaps it would be well to learn and 
then study your attributes and shortcomings. Much 
more important is taking action to improve your- 
self—eliminate shortcomings, better your personality 
and attitude toward others, develop experience and 
proficiency in your special field, expose yourself to 
opportunities available by developing wider acquaint- 
anceship with colleagues in other firms. A good way 
to accomplish the latter is to attend IFT Section 
meetings. 

Two facets which affect variation in salary for food 
technologists, education and length of employment, 
have been compared among IFT members in the 


United States who are ‘‘looking around.’’ In most 
cases, a B.S. or M.S. degree holder will earn and ask 
for consistently higher salaries as experience in- 
ereases. This is true for Ph.D.’s until six years of 
experience is gained, after which salary requirements 
seem to decline. Another facet, organization by whom 
employed, will be discussed in a forthcoming issue of 
Foop TECHNOLOGY. 

An individual who considers himself ‘‘underpaid’’ 
might begin a program to eliminate his shortcomings, 
improve himself personally and technically, and be- 
come acquainted with colleagues through attendance 
at IFT Section meetings. Employers won’t neces- 
sarily swamp you with offers, but you can toot your 
own horn in subtle ways by adapting the above sug- 
gestions to your situation. 


FUTURE MEETINGS FOR FOOD 


TECHNOLOGISTS 
1960 


August 29- Second International Course ,on Lyophiliza 
September 9 tion, Lyon, France 


September 1-7 Fifth International Congress on Nutrition, 
Washington, D. C. 


September 11-16 American Chemical Society’s 138th national 
meeting, New York, New York 


September 20-21 Military-Industry Conference on Freeze-Dry 
ing and other Dehydration Methods of Food 
Preservation, Sponsored by Research and 
Development Associates, Stock Yard Inn, 
Chicago, Illinois. (For information write Col. 
R. A, Isker, U.S.A. ret’d, Research and De 
velopment Associates, 1819 W. Pershing Road, 
Chicago, Ill.) 


September 20-23 Pure Food Centenary, Royal Institution of 
Great Britain, London, England 


October 4-7 Tenth Annual Instrument Symposium and Re- 
search Equipment Exhibit, National Institutes 
of Health, Bethesda, Maryland 


October 12-14 The Seventh National Symposium of the 
American Vacuum Society, Cleveland-Shera 
ton Hotel, Cleveland, Ohio 


November 12-19 Fifth Pan American Congress of Pharmacy 
and Biochemistry, Santiago, Chile. (For in 
formation address Senor José Pérez Molina, 
Secretary, Box 6084, Santiago, Chile). 


1961 
May 7-11 Twenty-ficst Annual Meeting of the Institute 
of Food Technologists, Hotel Statler, New 
York, New York 
1962 
June 10-14 Twenty-second Annual Meeting of the Institute 
of Food Technologists, Fontainebleau Hotel, 
Eden Roc Hotel, Miami Beach, Florida 
1963 
May 19-23 Twenty-third Annual Meeting of the Institute 
of Food Technologists, Pantlind Hotel, Civic 
Auditorium, Grand Rapids, Michigan 


An open invitation is extended to readers of FOOD TECHNOLOGY 
to send in to the Editorial Office, 11606 South Bell Avenue, Chicago 43, 
IUinois notices of annua! or national meetings of interest to food 
technologists. 
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*Among the North American Indians, lean meat, 
dried and pounded fine, packed in sacks of hide. 


*PEMMICAN 
KEPT FOR MONTHS 
IN THE SUN 
But Tasted Like 
Baked Leather 


Long before Columbus first put foot upon the 


New World .. . the North American Indians 
were preserving meat by a basic process of dehydration. They called their product pemmican 
... and while it served the purpose of light weight and long shelf life, its miserable taste 
discouraged even hardened explorers. Today, dehydration as a preservative method is finding 
important new uses, and industry, spurred by successes of the Army Quartermaster Corps, is 
going all out in the development of dehydrated soups, sauces, gravies, dressings and even 
entire meals such as meat and noodles, chili con carne and chicken-a-la-king. Working hand in 
hand with the food technologist is the flavor chemist. It is his job to see that the convenience 
advantages of dehydrated products are not nullified by poor or insipid taste appeal. The D&O 
Dry Materials Division has put intensive research effort into the development of DOLCO- 
SEAL (spray dried) flavors and seasonings whose locked in flavor properties meet the specia) 
requirements for modern dehydrated food products. Let DOLCOSEAL (spray dried) flavors 


help you give your customer for dehydrated products pleasure... not pemmican! 


DODGE & OLCOTT, INC. 


180 Varick St., New York 14, N. Y. 


Essentially for ¥ 


ESTABLISHED 1798 


Sales Offices in Principal Cities 
Essential Oils Aromatic Chemicals 
Perfume Bases Flavor Bases Dry Soluble Seasonings 
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IN THIS ISSUE-— 


TECHNICAL ARTICLES IN BRIEF 


Preference Levels of sugar, canned corn 
The effect of added levels of sugar on consumer accept- 
ance of whole kernel corn. K. G. Weckel, Bruce Strong, 
G. F. Garnatz, and Margaret Lyle. 


Within the range 3.0% to 8.7% sugar in the brine (equiva- 
lent to 40-120 1b/150 gal) added to canned whole kernel 
corn in 5 levels, there was a definite significant consumer 
preference for the highest levels. Because the data are self 
limiting, aeceptance of still higher levels of added sugar 
was not determined. It appears, however that maximum 
levels of acceptability of sweetness were approximately 
outlined and determined. These levels of preference of 
sweetness are on the average greater than those presently 
used in commercial canning of whole kernel corn. There 
does not appear to be any consistent effect of age or sex on 
preference of level of sweetness of the canned corn. Use 
of increased levels of added sugar in the canned corn 
results in an increase in soluble and total solids of the corn, 
but is without effect on aleohol insoluble solids as measured 
for grading purposes. Use of increased levels of sugar in 
the canned corn is without significant effect on the steam 
table tolerance of the corn. (See page 369). 


Melntosh, Red Delicious, 
and Golden Delicious apples 


Acid composition 


Organic acids in the apple as related to variety and 
source. A. L. Kenworthy and Norman Harris. 


Three apple varieties, MeIntosh, Red Delicious, and Golden 
Delicious, were studied in regard to organic acid composi- 
tion. Two lots of Golden Delicious were used—one from 
Michigan and one from Washington. The MelIntosh, Red 
Delicious and Golden Delicious samples were from the same 
orchard in Michigan. The four lots of apples were com- 
pared as to pressure test, soluble solids, per cent dry 
weight, rate of CO, evolution and the per cent of juice. 
Marked differences in these factors were found and may 
reflect genetic, or environmental factors which in turn 
would influence the acid composition. Total acidity was 
highest for the Michigan Golden Delicious and lowest for 
the Washington Golden Delicious. (See page 372). 


Tenderization Chicken breast muscle 


phenomena 


Changes in protein extractability during post-rigor ten- 
derization of chicken breast muscle. B. Weinberg and 
Dyson Rose. 


Pectoralis major muscles of young chickens were extracted 
with phosphate-potassium chloride buffer, pH 7.5, ionic 
cencentration 0.55, and the extracts fractionated by dilu- 
tion to lower ionie concentrations. The amount of nitrogen 
extracted increased when careasses were held for 24 hours 
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at 4°C., 
increase in the “actomyosin” fraction. Since less free 
“myosin” was present in post-rigor than in pre-rigor ex 
tracts, despite an increase in total “myosin” plus “acto 
myosin”, it is suggested that more actin was extracted from 


This increase was entirely accounted for by an 


post-rigor meat and that this actin combined with “myosin” 
in the extract. More “myosin” or “actomyosin” was also 
extracted post-rigor. It is suggested that tenderization is 
not merely random autolysis but results from a_ specific 
cleavage of an actin association responsible for the main 
tenance of the muscle matrix. (See page 376). 


Radiation bff ct of packaging on shel} 


preservation life of irradiated fish 
Irradiation preservation of Pacific Northwest fish: pre- 
cooked fish sticks. David T. Miyauchi. 


The effect of packaging on the shelf life of precooked 
breaded fish sticks irradiated at various doses up to 2 
megarads and stored at two temperatures—room tempera 
ture and 35° F—was studied. For room temperature stor 
age hermetically sealed cans were used. Mylar-polyethylene 
pouches were used for the 35° F storage. Results show the 
limitations of low level irradiation. (See page 379). 


Taste perception Sodium benzoate 
The variable taste perception of sodium benzoate. David 
Peryam. 


The qualitative responses to sodium benzoate (sour, salt, 
sweet, bitter) vary among individuals but the data derived 
from this study do not indicate that the responses could be 
used to classify test populations, as has been maintained. 
Basie physiological differences among people may partially 
explain the differences in perception but it is likely that 
differences among people in learning, verbal habits, and 
the language used to describe their taste experienees are 
also involved. (See page 383). 


Dehydration Honey 


A continuous process for dehydrating honey. Victor A. 
Turkot, Roderick K. Eskew and Joseph B. Claffey. 


A continuous process has been developed on a pilot-plant 
seale for producing dried honey. The product has color and 
flavor quite close to that of the original honey; has free 
flowing, granular physical form; and has long shelf life. 
It can be produced from both table and baking grades of 
honey, either with or without the addition of sucrose be- 
fore drying. Addition of sucrose raises the temperature at 
which the dried product will soften and makes it more 
resistant to ecaking at elevated temperatures. Honey 
essence of high potency and true aroma character ean be 
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TAKAMINE proteases for any degree of proteolysis 


in baked goods, beer, meats, fish, cereals, chocolate and pro- 
tein hydrolysates. Miles offers you the most complete line of 


proteases available. Specific proteases to meet your specific 
needs. Proteases that help increase product quality, that help 
reduce processing costs. Write for complete information on 
the wide variety of protease enzymes from Takamine. All 
inquiries handled promptly. @IVIVILi® Miles Chemical Company 


(*pronounce it) DIVISION OF MILES LABORATORIES, INC., 
Tack-a-ME nee) ELKHART, INDIANA 


General Sales Offices: Elkhart, Ind., Telephone COngress 
It will TASTE better, LOOK better, SELL better with Takamine products 4-3111; Clifton, N.J., Telephone PRescott 9-4776; 


New York, N.Y., Telephone MUrray Hill 2-7970 
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DisTILLATION Propucts INDUSTRIES 
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EasTMAN Kopak COMPANY 
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who buy our fine Myvax® Vitamin A 
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obtained as a byproduct. Estimated costs of making the 
dried honey on a commercial scale are presented. The dried 
honey has applications in commercial baking, in confee- 
tionery making, and in the production of packaged dry 
baking mixes. (See page 387). 


Freezing technology Doughnuts 


Freezing, defrosting and frozen preservation of cake 
doughnuts and yeast-raised doughnuts. W. G. Bechtel 
and K. Kulp. 


In freezing packaged doughnuts, forced air cireulation at 
rates exceeding 500 linear feet per minute do not appear 
to produce additional benefits in lowered rate of freezing. 
For doughnuts to be stored at 0° F, freezer temperatures 
of —10° F or —20° F will materially lower the freezing 
time. There is a material gain in speed of defrosting 
through use of elevated temperature (115° F) and forced 
air cireulation at 500 feet per minute. Freezing and de- 
frosting lowered the freshness of doughnuts, but had far 
less effect than standing at room temperature for 24 hours. 
Within the limits employed, differences in freezing and 
defrosting time had only minor effeets on freshness or 
firmness of doughnuts. If speed of freezing is of major 
importance, doughnuts may be frozen unwrapped with 
little moisture loss. Appreciable moisture loss occurs dur- 
ing defrosting of unwrapped doughnuts and this practice 
is not recommended. For frozen storage the temperature 
0° F appears adequately low. Above this temperature 
doughnuts become stale and firm rather rapidly. (See page 
391). 


Radiation preservation White potatoes 


The utilization of ionizing radiation to increase the stor- 
age life of white potatoes. M. Workman, M. E. Patter 
son, N. K. Ellis, and F. Heiligman. 


Observations were made on sprouting, rate of decay and 
weight loss of 4 varieties of white potatoes exposed to 5, 
7.5, 10.0, 12.5, and 15.0 kilorep of gamma radiation. Vari- 
ous curing treatments and dates of irradiation were also 
studied. Three experimental temperatures were used: 41 

17°, and 55° F. Sprouting of Sebago, Russet Burbank and 
Katahdin potatoes stored at 41° F was prevented by 5.0 
kilorep. The fourth variety, Red Pontiac, required 
7.5 kilorep. At 47° F sprouting of all varieties was pre 
vented with 7.5 kilorep. At 55°, Red Pontiae required 12.5 
kilorep for complete inhibition although 10.0 and even 
7.5 kilorep gave practical control. Sprouting of other 
varieties at 55° F was prevented by 7.5 kilorep. Lrradiation 
reduced rate of weight loss in proportion to relative re- 
duction in sprout growth. Hence the most spectacular 
results were at 55° F. Increasing the irradiation dose from 
5.0 to 15.0 kilorep did not in general increase the decay 
rate. At 55° F intermediate dose levels of 7.5 and 10.0 
kilorep gave slightly lower decay rates. Any curing treat 
ment was beneficial but the most desirable seemed to be 
euring before irradiation. With the exception of the va- 
riety Sebago curing again following irradiation gave no 
additional benefit. Potatoes irradiated one, two or three 
months after harvest reacted similarly. Although irradi- 
ated potatoes remained quite free from decay for extremely 
long periods when not subjected to excessive handling (up 


(Continued on page 23 following technical section) 
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Safe emulsifiers for foods like these 
are obtainable at the lowest of costs. We make them by 
glycerolysis of edible fats and oils and therefore they 
ire exempt from the Food Additives Amendment to the 
Federal Food,-Drug and Cosmetic Act. They are bland, 


stable, high in monoester content and purity. Now 


is the time. For information on Myverol” Distilled 
Monoglycerid to Distillation Products Indus- 
tries, Rochester 3, N. Y. Sales offices: New York and 
Chicago « W. M. Gillies, Inc., West Coast * Charles 


Albert: Smith Limited, Montreal and Toronto. 


Just write 


distillers of monoglycerides 
made from natural fats and oils 


vitomin A in bulk 


D Also... 
y/; for foods and pharmaceuticals 


Distillation Products Industries isc division ¢ Eastman Kodak Company 
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BUYER 
FLAVORS, 
WHICH THESE 
CONSIDERATIONS 
INFLUENCES 
YOU MOST? 


FRITZSCHE BROTHERS, Inc. 


A FIRST NAME IN FLAVORS SINCE 1871 


7S NINTH AVENUE 


Branch Offices and *Stocks: Atlanta, Ga., Boston, Mass., *Chicago, III., Cincinnati, Ohio, Greensboro, N. C., 
*Los Angeles, Cal., Philadelphia, Pa., San Francisco, Cal., St. Louis, Mo., Montreal and *Toronto, Canada; 


Q “Mexico, D. F. and *Buenos Aires, Argentina. Plants: Clifton, N. J. and Buenos Aires, Argentina. 


@ QUALITY AND SUITABILITY 
OF FLAVORS 


@ REPUTATION—INTEGRITY 
OF SUPPLIER 


© TECHNICAL SERVICE 
© ECONOMY—COST 


© PROMPTNESS OF 
DELIVERY 


RELIABILITY OF SUPPLY 
€ COMPLETENESS OF LINE 


If we are to accept the evidence of various surveys, 
most of the basic considerations that influence buyers 
in their choice of purchases are shown in the above 
list — and in their approximate order of importance. 
We must assume that flavor buyers are no exception 
— that they, too, regard quality, reputation and the 
advantages of reliable technical service as determin- 
ing factors in their purchasing decisions. These, of 
course, are the assured advantages to those manu- 
facturers who rely upon FRITZSCHE as their major 
source of sales-stimulating flavors. Prompt delivery, 
reliability of supply, completeness of line, and fair 
pricing policies — these, too, are considerations favor- 
able to all who use this informative, easy-to-refer-to 
FRITZSCHE CATALOG (illustrated) as their guide to 
better flavors. A copy is yours upon request. 


NEW YORK 11, N.Y. 
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The Effect of Added Levels of Sugar on Consumer 
Acceptance of Whole Kernel Corn 


Manuscript received March 1, 1960 


IS LITTLE clear-cut knowl 


edge available on the effect of levels of added sugar 


on consumer acceptance of canned whole kernel corn, 
and little of this type of information about other 
vegetable products Buck and Weckel (2) revealed 
a preference for a higher level of sweetness than is 
now commonly found in commercially canned green 
beans. Other studies (3-1/1) have shown that the 
level of added sugar affects the degree of acceptance 
of fruit products and ice cream. 

Selection of levels of added sugar in commercially 
canned whole kernel corn is generally guided by fae- 
tors of cost. inherent sweetness and maturity of the 
corn, individual preference of the canners, and as- 
sumptions of what the market might prefer. A sur- 
vey by the authors indicated that a considerable range 
10-80 Ib 100 gal 
A study was therefore under- 


of added sugar was being used by 
commercial canners 
taken to determine the consumer preference of levels 
of added sweetness in canned whole kernel corn in 
order to improve its acceptability. 

A cousumer panel of 250 families* in Madison, 
Wisconsin, and a panel of about 500 families located 
principally in the Midwest states," and hereinafter 
referred to as the Madison, and Kroger panels, re- 
spectively, were utilized in the study. 


METHODS 


Preliminary studies were conducted to determine the proba 
bl upper ind lower limits, and range between levels of sugar 
that eould e used in eanned whole kernel corn The prelimi 
nary placement of range was accomplished by experimental 
packs of corn whieh were examined by both trained and un 
trained panels, and by experienced eanners. Concentrations of 
sugar in the brine selected for the canned corn are presented 
in Table 1. The concentrations ranged from 3.0 to 8.7%. The 
variety Sugar King was selected for use in the study. Corn 
from one field was used to assure reasonable uniformity in 
quality. \ total of 13,800 cans of corn was packed in the 
regular production line of a commercial cannery in one Ib © 
enamel lined cans, vacuum packed and heat processed at 264° F 
for 10.5 min in a continuous A-B type retort. The corn was 
then stored : F for 3 months to allow equilibration prior 
to distribution to the consumer panel, 

Physico-chemieal tests of the corn were made immediately 
after processing and at intervals during storage. Included 
were measurements of per cent salt, total solids, soluble, and 
aleohol insoluble solids, drained weight, pH, and color using a 
Hunter Color and Color Difference Meter. The effects of steam 

* Deceased, May 18, 1960. 

* Distributed, approximately, as follows: 200% married stu 
dents, 159% married office personnel, 30% married University 
faculty, and 350 skilled and unskilled labor, 

*The panel of approximately 500 families was located prin 
cipally in 6 Midwest States but limited distribution occurred 
in states bordering the Midwest. The term ‘*‘ Midwest ’’ covers 
the principal distribution. 


K. G. Weckel and Bruce Strong 


University of Wisconsin 
and 
G. F. Garnatz* and Margaret Lyle 


Kroger Food Foundation, Cincinnati 


TABLE |! 


Levels of sugar used in brine‘ added to canned corn for 
consumer acceptance evaluation 


tment at 19 F for iod ly » 6.5 hr on the color 

the corn Representative sam 
ples of the canned graded by U. 8. 
Dy partment of 

Coded cans distributed in pairs 
ilong with a prin ustructions to mem 
bers of the consu ! at satio was limited to per 
sons 10 vears of a nad | T questionnaire established 
the following: age, sex, pref e of the pair for flavor, and 


preference of the 


vided the 


questionnaire pro 
ison for preference 

et, normal, less salty, 
mple To! appearance 

brighter, normal, darks isiol as made in the ques 
onnaire for ‘ difference’? « vations. The principle of 
distribution of the 


eor! rivell imilvy was scheduled to reeeive 


cans of 


possible p combi ons ¢ « of corn. Half of the 
eans of cor with a p ‘ ! igar \ ere marked ‘* Red’? 
while the other nlf markee ‘sR This enabled 
evaluation of the one-half of the 
consumers since all were d to ta the can marked 
Red’? first. Ih e Madison t é of the 10 pairs (in 
les those e ord \ resented in each of the 10 
iilings so as to? ze 1 to the effect of storage. 
lach pair was presented t 6 famil n each of the 10 mail 
ings, providing a ations for each pair. 
Each Madison family examined ea f the 10 pairs of sam 
ples. The same total dist i vas made in a similar manner 
to the Kroger panel except tha : €O was distributed to 
some 750 families ratl responses then sum 
marized, Each fan 


sumples, A total of 


possible pairs of 
ndividual responses 
were received from panels, 

Contingeney table deseribed ) were used in 
the analysis of data to d i he effe of age, age and 
sex, and sex of the judges o1 dicated preferences of 
the corn. The contingen¢ ib provided the expected values 
which were subsequently usec hi-square analysis to 


mine the significanes 


RESULTS AND DISCUSSION 
Changes in quality of the canned corn during stor- 
age at various temperatures is presented in Table 2. 
Effects of added sugar and of temperature and time 
of storage on the pH of the brine of corn appeared to 
be irregular; it was concluded that inereasing the 
amounts of sugar was without significant effect on the 
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TABLE 2 


Analyses of canned whole kernel corn 


Period in storage <24 hours 
Code T R oO K L T 
Sugar in put-in brine, % 6 4.53 5.95 7.33 8.67 1.06 
Salt in brine, % 1.80 1.76 1.84 1.87 1.39 
Soluble solids in brine 
(refractometer) 6.6 8.5 11.3 13.6 16.0 
Total solids of drained 19.9 
corn 
40° storage 12.3 
70° storage 13.0 
90° storage | 12.3 
40° storage 6.25 
pli of brine {70° storage 6.40 
90° storage 6.51 
Drained weight, grams 314.8 
Grade? A 
' Data represents measurements of 6 cans or more. 
Unofficial U.S.D.A. grade 


pil of the corn. The pll of brine of corn held on a 
steam table appeared to decrease slightly after 4.5 hr. 
Total and soluble solids of the corn increased as the 
amount of added During storage 
the higher initial levels of soluble solids in the corn 
Dif- 


sugar increased. 


decreased and the lower initial levels increased. 


fusion into or out of the corn kernel apparently 
occurred. Color differences of the corn packed and 
stored under different conditions were slight and 
appeared to be insignificant. A slight increase in 


hue and in intensity of color was noted as the amount 
of added sugar was increased. The red to yellow ratio 
tended to increase with the added sugar when the 
canned corn was stored at 90° F. The holding of the 
corn on the steam table appeared to be without signifi- 
cant effect on the color of the corn regardless of the 
The A.L.S. did not appear to 
be affected by the level of sugar or storage conditions. 
The drained weight of the corn increased slightly as 
the amount of added sugar was increased. 

An analysis was made of the summary of the re- 
sponses of the consumer panels presented in Table 3. 


level of added sugar. 


TABLE 3 
Preference evaluation of canned corn for flavor and appearance 
by consumer panels 
Code 


T R K 


Evaluation by consumer 


peace Per cent sugar in put-in brine (calculated) 
of 4.53 5.95 7.33 8.67 
Appearance 
Madison 
No. of preferences 668 ROG 936 949 Ra4 
% of total 15.4 20.7 21.6 21.9 20.4 
Kroger 
No. of preferences 539 600 | 712 823 811 
% of total 15.4 17.2 20.4 23.6 23.3 
Flavor 
Madison 
No. of preferences 708 1074 1200 1595 1498 
% of total 11.¢ 17.7 19.7 26.3 24.7 
Kroger 
No. of preferences 697 813 1095 1203 1361 
% of total 13.5 15.7 21.2 23.3 26.3 


3 months 6 months 


R oO kK I r R 0 K I 
4.5 7.33 8.67 4.53 7.33 8.67 
0.77 0.75 0.78 0.78 0.7 
9.4 10 10.8 11.8 12.9 
1 21.9 22.7 24.1 
0 12.7 13.1 13.0 
; 12.7 13.1 13.0 
3 12.3 13.2 12.8 
31 6.45 6.25 6.70 | 6.85 6.65 6.80 6.78 6.80 
45 6.48 6.50 6.22 | 6.60 6.53 6.64 6.55 6.61 
50 6.46 6.44 6.40 | 6.42 6.39 6.23 6.29 6.22 
sese 318.8 319.2 
\ A \ \ 
Results show a significant preference of flavor and 


preference of appearance of the corn packed with the 
The flavor of 
with the two highest levels of added sugar (100-120 
Ib/150 gal brine) was judged by the Madison panel 
to be equally preferred and both were indicated sig 
nificantly preferable to the corn containing lesser 


higher levels of added sugar. corn 


amounts of sugar. The preference was significant at 
the 1% level. The corn containing the four highest 
levels of sugar was judged by the Madison panel to 
be equivalent in appearance and was significantly 
preferred to the corn with lesser amounts of sugar. 
The flavor of corn with the highest level of added 
sugar (120 lb/150 gal brine), and the appearance of 
the corn with the two highest levels of sugar (100—120 
lb/150 gal brine) were significantly preferred by the 
Kroger panel to the corn with lesser amounts of sugar 
The preference was significant at the 1% level. The 
relation of age and sex to preference of flavor, and 
appearance, and of reasons for the preferences is pre 
sented in the data in Table 4. Although a few specific 
significant relationships were noted, 
trend was observed in the relation between age and 
sex and preference of corn with various levels of 
added sugar. Instructions for use of the corn pre 
sented to the University panel requested that it be 
simply heated and served without any additions of 
salt, pepper, or butter. Instructions presented to the 
Kroger panel provided for voluntary addition of 
condiment or butter. This may have had some effect 
upon the preference of certain 
groups. 


no consistent 


selection age-sex 


SUMMARY 

Within the range 3.0% to 8.7% sugar in the brine 
(equivalent to 40-120 1b/150 gal) added to canned 
whole kernel corn in 5 levels, there was a definite sig- 
nificant consumer preference of the highest levels. 
Because the data is self limiting, the acceptance of 
still higher levels of added sugar was not determined. 
It appears, however, that the maximum levels of 
acceptability of sweetness were approximately out- 
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in solids processing Doubts about new equipment are 


quickly dispelled — or confirmed — in P-K’s Solids Processing Laboratory. Pre-test 
provides accurate scale-up data and operational procedures. It justifies investment with 
predictable savings in materials, labor and equipment. » » » This laboratory away 
from home features the new packaged P-K Solids Processor*. This latest “twin shell” 
development blends liquids and solids, granulates, vacuum dries, coats, reacts chem- 


icals, sterilizes — performs as many as eleven operations — in one simple sequence. 


The P-K lab works out subtle variables in blending, granulating and drying. It dem- 
onstrates things impossible to see without pre-testing.We invite you to take full advan- 
tage of its facilities — either by bringing or sending your materials to East Stroudsburg. 
» » » You'll work with well-qualified engineers who have made thousands of resultful 


pre-tests. Your guidance will be helpful. » » » Due to the heavy lab schedule, we 


suggest you write or call George Sweitzer today at Stroudsburg. To call direct dial 717 


— Hamilton 1-7500. He will supply you with all the 


pertinent information regarding dates, amount of patterson-kelley 


Chemical and Process Equipment Division 


material required, shipping and travel information. 116 Burson Street, East Stroudsburg, Pa. 
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Aluminum Foil Packaging— 
Prevention of 
Frozen Food Dehydration 


One of a Series of Reports by Reynolds Metals Co. 


“Freezer burn”’, a type of desiccation 
in frozen foods, is a serious problem 
facing packers, retailers and consum- 
ers alike. Resulting deterioration in 
quality, depending upon the degree 
of freezer burn, may include: objec- 
tionable appearance, irreversible de- 
hydration of proteins, dryness and 
toughness in food tissues, and oxida- 
tion and rancidification of fats un- 
derlying dehydrated areas. The 
problem is particularly acute in 
products which tend to leave air- 
filled voids within a package, such as 
meats, poultry, fish, vegetables and 
certain prepared foods. 


Laboratory tests show that package 
design and material can have a pro- 
found effect on this dehydration of 
frozen foods and that aluminum foil 
packaging offers exceptional protec- 
tion. 

Cut Moisture Loss 
Aluminum foil packages have proved 
their ability to maintain contents at 
lower temperatures in transit and 
storage (See Reports No. 5 and No. 


energy content, of course, results in 
lower rates of evaporation or subli- 
mation of contained moisture. 


Dehydration is a serious factor even 
with frozen liquids which have no 
initial air spaces between product 
and package. As moisture is lost the 
product shrinks and leaves a space 
between itself and the package with 
subsequent further dehydration and 
oxidation. The extremely low water 
vapor transmission rate of aluminum 
foil packages is particularly effective 
for minimizing dehydration. 


Besides protecting against voids 
caused by shrinkage, aluminum foil 
—with its ability to conform inti- 
mately to irregular shapes—can 
largely eliminate pockets of trapped 
air which occur in the packaging of 
large irregularly-shaped products 
such as poultry. 


The higher thermal conductivity of 
aluminum provides more uniform 
and more rapid freezing. The uni- 
formity of freezing reduces the possi- 


areas within the product, which have 
been found to accelerate freezer burn. 
And the faster freezing results in the 
formation of smaller ice crystals 
which do not rupture food cells as 
readily as larger ones. This permits 
greater retention of moisture by the 
sound cells. 


Halves Freezing Time 


Fig. I shows the time required to re- 
duce the temperature of packaged 
peas to O°F in an air-circulated 
freezer at —10°F. Note that the con- 
tents of the aluminum foil package 
required approximately half as much 
time as the others to reach 0°F. In 
plate freezing, which is much faster, 
the same ratios of time are obtained. 
Fig. II illustrates in another way the 
ability of aluminum foil to reduce the 
dehydration of frozen foods. Because 
of vapor pressure differentials, frozen 
moisture tends to be drawn from the 
food itself and to form ice crystals 
within voids or cavities in the pack- 
age. The graph shows the amount of 
this “‘cavity ice” formed in packaged 
frozen green beans stored at —10°F. 
It is to be noted that this formation, 
which is a measure of the dehydra- 
tion, is greatest in the earlier months 
of storage and that it was two to three 
times as heavy in the non-aluminum 
packages. 


For further information on this or 
any other phase of aluminum pack- 
aging protection, call your local 
Reynolds representative. Or write to 
Reynolds Metals Company, 
Richmond 18, Virginia. 


9). This indicated lower thermal bility of localized warmer and colder ©1960 by Reynolds Metals Co 
FIG. | FREEZING RATE OF GREEN PEAS CARTON, WAKED PAPER OVERWES 
Air Circulated Freezing Compartment at —10°F | ar Ii 
ALL ALUMINUM “REYNOLDS PAK } | | | 
WAKED CARTON, PLASTIC FILM LINER | | | | | 
Ng | WAXED PAPERBOARD CONTAINER, METAL COVER | WAXED CARTON, PLASTIC Film LINER 
: Ba | 
~ WA | | 
39 A | | 
= ‘\ / / ALL ALUMINUM “REYNOLDS PAK 
= 20 + + +— / — | 
| 4 \ FORMATION OF CAVITY ICE 
Wee. IN FROZEN CUT GREEN BEANS 
| Stored at —10°F. (12-02. Packages) 
| | a | | 
! 4 6 7 8 10 2 13 4 15 


2 
TIME IN HOURS 


STORAGE IN MONTHS 


Watch Reynolds TV shows: “BOURBON STREET BEAT” and “ADVENTURES IN PARADISE"; and, resuming in October ‘‘ALL STAR GOLF’’-ABC-TV 


racy 
i 
ae 
| 
| 
i 
| 
370B 
4 


ADDED LEV 


Results of evaluation of canned whole kernel corn by consumer panels 


lined and det ‘rmined These 


OF SUGAR 


AND CONSI 


TABLE 4 


levels of preference oft 


sweetness are on the average greater than is presently 


being used in the commercial canning of whole kernel 


corn There does not appear to be 


any consistent 


effect ot age or Sex on preference of level oft sweetness 


of the canned corn 


Use of inereased levels of added sugar in the canned 


corn resu 


of the eorn 


ts in an inerease in soluble and total solids 
but is without effect on alcohol insoluble 


solids as measured for grading purposes. Use of in- 


creased levels of sugar in the canned 


‘orn is without 


significant effect on the steam table tolerance of the 


eorn 
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Organic Acids in the Apple as 
Variety and Source: 


Manuscript received April 13, 1960 


Pascoe To 1950, according to Hulme 
(7), most studies of acid changes in fruits were con- 
fined to measuring titratable acidity, generally ex- 
pressed in terms of malic acid equivalents. However, 
presence of acids other than malice has been known 
for many years. The first such acid was identified as 
citric acid by Bryan (1) in 1946. Other identifica- 
tions followed and in 1958 Hulme (7) reported that 
29 different acids may be present in the apple on the 
basis of work done up to that time. 

Previous studies concerned with acid composition 
of the apple have dealt with such identifications for a 
given sample without comparisons for varieties and 
location. The purpose of this study was to compare 
the acid composition of the apple as related to variety 
and source. 


EXPERIMENTAL 


Harvesting and preparation procedures. Mature apples from 
Michigan and Washington were used. The varieties were 
MelIntosh, Golden Delicious, and Red Delicious from Michigan, 
and Golden Delicious from Washington. Immediately after 
harvest, the fruits were shipped to East Lansing and, as re- 
ceived, placed in a 0° C (32° F) storage. 

After a short period of storage, samples were taken from 
each lot of fruit and placed in respiration chambers at 24° C 
(75° F) to determine the rate of CO, evolution [Claypool 
et al (4)). In 1955, a CO, evolution of 30 mg of CO, per kg of 
fruit for 1 hr was selected as the most desirable stage for pre- 
paring fruit samples for analyses. The number of days re 
quired to reach this value was determined in the respiration 
chambers, and the fruit removed from storage for the required 
period of time prior to preparing samples for analysis. Pres- 
sure tests were made on another sample employing a Magness- 
Taylor pressure tester (9) using a %4¢ in plunger. 

Longitudinal slices of MeIntosh, Red Delicious, and Golden 
Delicious were prepared from the fresh, mature apple samples 
deseribed above. The sample ineluded the skin and flesh but 
excluded the core. These slices (350-400 g) were mixed in a 
Waring blender for approximately 3 min at room temperature 
to obtain a smooth slurry. The slurry was rapidly chilled to 
0° C (32° F) to prevent browning and then filtered at 0° C 
through Whatman No 12 folded filter paper. The juice ob- 
tained from each sample was heated on a steam bath for 20 
min to inhibit enzyme activity. A soluble solids test was run 
on the juice extract with a Bausch & Lomb hand refractometer; 
and the dry weight of the pulp was determined after drying in 
a forced draft oven at 60° C (140° F) for 72 hr. 

Chromatographic separation. The juices from the 4 apple sam 
ples were fractionated by use of silicic acid chromatographic 
columns. Each column was made of pyrex pipes, 4 em I.D. and 
“0 em long, equipped with ball and socket joints and 3-way stop 
cocks. They were connected to a single tank of nitrogen as a 
pressure source. Each of the 4 columns contained 200 g of 
silicie acid and were packed to a uniform density by employing 
1 to 2 lb psi of nitrogen gas. 


“Published as Journal Article No. 2598 from Michigan 
Agricultural Experiment Station. 


Related to 


A. L. Kenworthy and 
Norman Harris 


Department of Horticulture, Michigan 
State University, East Lansing, Mich 
igan 


A 12 ml! aliquot of the juice from the samples was added to 
the column by the method of Wise (1/7) and fractionated ac 
ecrding to the procedures of Marvel and Rands (8) and Buch 
et al (3). The developing solvents were passed through the 
columns at the desired rate by use of pressure applied with 
nitrogen gas. The first solvent system was water saturated 
chloroform. It was made more polar by adding increments of 
n-butanol until a water saturated butanol system was obtained 
A final mixture of 3 volumes of water saturated 50-50 chloro 
form/butanol plus one volume of absolute ethanol was used t 
remove the last trace of acids. 

By this method, 140 fractions of 100 ml each were collected 
from each column. The presence of acids in each fraction was 
determined by titrating a 10 ml aliquot with 0.0153 N NaOH 
after the addition of phenol red indicator and sufficient ethanol 
to produce a single phase. Total acidity was ealeulated by 
adding the acidities of each titration peak or fraction. Titra 
tion of a 12 ml aliquot of the original juice showed an average 
recovery of 107.3% of the titratable acidity with a standard 
deviation of +.005 meq/ml of extracted juice. 

Identification of acids. Each 100 ml fraction found to con 
tain acids was concentrated to dryness by vacuum distillation 
at 30° C (86° F) using a rotary vacuum apparatus. After dry 
ing, the fractions were dissolved in 2.0 ml of water or 95¢ 
ethanol and rechromatographed by use of uni-dimensional, 
ascending paper chromatography. A 0.05 ml aliquot of the 
sample was applied to Whatman No | filter paper. The solvent 
system of Palmer (10), containing diethyl ether, 88% formic 
acid and water in 5:2:1 proportions, was used. The chro 
matograms were sprayed with 0.04% solution of bromophenol! 
blue in 959% ethanol adjusted to pH 5.8. Amino acids wer 
detected by spraying the chromatograms with ninhydrin re 
agent. For identification a total of 74 acids were used—56 
organic and 18 amino acids, 


RESULTS 


As shown in Table 1, the Red Delicious variety had the 
highest, and the Golden Delicious from Washington had the 
lowest pressure test. The Golden Delicious and MeIntosh from 
Michigan were intermediate in firmness. Soluble solids content 
was highest for Golden Delicious and lowest for MeIntosh. 

Per cent dry weight was highest for Red Delicious and 
Golden Delicious from Michigan, and lowest for MelIntosh 
The juice to pulp ratio was highest for MeIntosh and lowest 
for Red Delicious and Golden Delicious from Michigan. 

Golden Delicious from Michigan had the highest initial rate 
of CO, evolution and, paradoxically, the lowest terminal rate 


TABLE 1 


Pressure tests, soluble solids, and dry weights of samples 
used for acid analysis’ 


Pressure Soluble 


s 
ource test solids 


in tba) % ) 
Michigan 
McIntosh... 10.3 11.6 
Red Delicious.......... 14.9 13.8 
Golden Delicious......... 12.1 15.0 
Washington 
Golden Delicious.. wa 8.9 14.5 


' Averages of three replications. Pressure tests were taken prior 
analysis. 
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TABLE 2 Titration Volue 


mi. 
Rate of CO. evolution from the apple samples for eleven NaOH 
days at 24°C (75° F) 3.35 
mg CO./kg fruit for one hour 


fichigan Washington 


McIntosh 


R 


Delicious G. Delicious G. Delicious 


21.4 | (Resembies 
Giutomic ) 


2 ‘ sociiric 
Acid 


Uronic Acid 
4.8 oF 19.3 not 
Golacturonic 


of evolution after 11 days at 24°C (75° F). The MelIntosh } 
apples had the lowest initial rate of CO. evolution. Red De 054 |] 
licious apples from Michigan had the highest terminal rate of 


CO, evolution (See Table 2 | | \ 
Marked differences were found in total aeidity. Michigan T 
Golden Delicious had the highest total acidity 064 meq/ml of 
extracted juice; followed by Michigan MeIntosh—.062 meq Figure 3. Relative intensity of acid peaks in various fractions 


ml; Washington Golden Delicious—.027 meq/ml; and Michi of effluent from silicic acid column. Golden Delicious, Michigan. 


gan Red Delicious—.023 meq/ml. In Figures 1, 2, 3, and 4, the 


Titration Vaive Titration Value 


mi. .OIS3N mi. OI53N 
NoOH NaOH 
20- Amino and 5.0 

| = Uronic Acids 
not 


Galacturonic 


| Amino and 
Uronic Acids 

Citric Acid not 

3.0- | Galocturonic 


Oxalacetic Acid 


| Tort A 2.0- 
| m ortoric Acid Uronic Acid 
| not 
0.5 Malic Acid Galocturonic 
| 1.04 | 4 
| Indole -3- Acetic Acid ond 


T 
300 500 700 900 1100 1300m 


o 100 300 500 700 900 100 1300mi 
Figure 1. Relative intensity of acid peaks in various fractions 


an dee Figure 4. Relative intensity of acid peaks in various fractions 
of effluent from silicic acid column. Red Delicious, Michigan. 


of effluent from silicic acid column. Golden Delicious, Wash- 
ington. 


Titration Value 


mi. .OIS3N 
NoOH peaks are shown for each variety tested. The peaks in each 
5.05 variety were dissimilar. For example, when Figures 3 and 4 
r Molic Acid are compared, the Michigan Golden Delicious revealed an en- 
tirely different group of acids from Washington Golden De- 
| 
40+ licious. It was interesting that the largest acid peaks for the : 
Glyoxylic and Washington Golden Delicious and Red Delicious from Michigan 
m-~ Tartoric 
were not malic. 
30-4 Seetents Table 3-6 give the possible identity of acids contained in 
Acid the effluent of the silicie acid column. The Rf is shown for the 
‘ fruit unknown on Whatman No 1 paper. The Rf value dif 
wail Sinaia fered slightly fo ea h chromatogram. Ther« fore, it was neces- 
Acid sary to have some of the fruit unknown spotted with the known 
acid on the same paper, under identical conditions. 
Red Delicious (Figure 1, Table 3) showed only 6 separate 
ait acid peaks but 7 acids. Two came through the column in frac- 
tion 108. Fraction 79 would appear to be malice but paper 
A chromatography did not substantiate this assumption. The 
A acids present had chromatographic properties similar to citric, 


T T 
ie) 100 300 500 700 900 1100 1300 mi 


m-tartaric, and a ninhydrin positive acid, suggesting an amino 
Figure 2. Relative intensity of acid peaks in various fractions acid. Another unidentified napthoresorcinol positive, uronic 
of effluent from silicic acid column. McIntosh, Michigan. acid was present but was not similar to galacturonic. 
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TABLE 3 


Fractions containing acids obtained from Red Delicious, 
Michigan, and possible identity by paper 
chromatography 


Michigan Red Deliciou Ether-formic acid-water 5: 2: 1 


Rf 
Fraction 
Unknown Known 


m-tartaric acid 
oxalacetic acid 

citric acid——56 

an amino acid 9 
and uronic acid 52 


detect by paper chroma 


TABLE 4 


Fractions containing acids obtained from McIntosh, Michigan, 
and possible identity by paper chromatography 


Michigan MelIntosh Ether-formic acid-water 5: 2: 1 


Rf x 100 
Fraction 


Known 


Malic acid 


Oxalacetic acid 


Glyoxylie acid 


m-tartaric acid 


A uronic acid 


MeIntosh “igi ’, Table 4) had 9 different peaks, sug 
gesting 9 different acids. However, there were 10 acids as two 
came through the column in fraction 108. The ones that were 
identified had chromatographic properties similar to malice 


acid, oxalacetie acid, glvoxyvlie acid, m-tartarie acid, and a 


uronie acid that gave a positive napthoresorcinol test but was 


not similar to » galaeturonic acid. 

Michigan Golden Delicious Figure 3, Table 5) uve 7 acid 
peaks when titrated with base Acids similar to malice, isocitrie, 
and glutamic acids were noted. The same unknown uronie acid 
found for Red Delicious and Melntosh was present in the 


eMuent. It was not similar to galacturonie acid. 


TABLE 5 


Fractions containing acids obtained from Golden Delicious, 
Michigan, and possible identity by paper 
chromatography 


Ether formic acid-water 5 
Michigan Golden Delicious 


Unknown 
Malice acid 
lsocitric acid 
Glutamic acid 


A uronic acid 


Acids were apy it ae | detect by paper chroma 
tography 


TABLE 6 


Fractions containing acids obtained from Golden Delicious, 
Washington, and possible identity by paper 
chromatography 


Washington Golden Delicious Ether-formic acid-water 5 


Rf * 100 


Fraction 
Unknown Known 


Indole-3-acetic acid o4 
Malic acid—-63 


Uronie acid and amino 


acid— 56 


Uronic acid— 55 and amir 
acid 56 


Uroniec acid 
Uronic acid 


Acids were apparently too labile to detect by paper chroma 
tography 


Washington Golden Delicious (Figure 4, Table 6) also gave 
7 acid peaks. The ones identified had chromatographic prope: 
ties similar to indole-3-aecetie acid, malie, a uronie acid not 
similar to galacturonic, and an amino aeid. 


DISCUSSION 


Results of this study show marked differences in 
both the amount and kind of organie acids found in 
different varieties of apples. Also, there appeared to 
be differences in the organie acids found in a given 
variety from different locations, 

There were several acid peaks obtained from the 
silicie acid column that were not identified by paper 
chromatography. The following acids used in this 
study have been reported [Davis (5), Hulme (6), 
Hulme (7), Bryant and Overell (2), and Bryan (1) 
to occur in apples: chlorogenic, citramalic, galac 
turonic, glyoxylic, glyceric, isocitric, 2-ketogluconic, 
lactic, malic, oxalacetic, pyruvic, shikimic, suceinie, 
aspartic, cystine, glutamic, leucine, L-proline, serine, 
threonine L-tryptophane, and valine. Only four of 
these were found in the apple samples studied. Malic 
acid was found in all samples except for Michigan 
Red Delicious. In addition, two unreported fruit 
acids, m-tartarie and indole-3-acetic, were found 
Also, other amino and uronic acids were present in 
all samples but could not be identified. In one sam 
ple the unidentified amino acid resembled glutamic 
and a uronic acid was found that was different from 
galacturonic according to the Rf value. 

The differences found in this study between dif 
ferent lots and varieties of apples were interesting. 
Varietal differences may be assumed to be genetic in 
origin. However, differences within a variety, as 
shown for the Golden Delicious variety, may be as 
sumed to be due to environment. Environmental dif 
ferences for the two Golden Delicious samples were 
both climatie nutritional. 
mental differences would be slight for the three va 
rieties from Michigan since they were collected from 
the same orchard. 


However, environ 


At this time, it is only possible to speculate as to 
which of these factors (genetie, climatic, and nutri 
tional) have the greatest influence. However, it is 
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A Vital Ingredient In 


Wherever water, milk or other aqueous media 
are added to your packaged dry mixes, you 
achieve important benefits in improved body and 
consistency, more effectively stabilized emul- 
sions, and minimized loss of moisture or migra- 
tion by using Kelco algin in your packaged 
dry mix. 


YOURS ON REQUEST: Free samples of Kelco 
algin, and Technical Data describing properties 
and advantages, for your application. Write 
without obligation to your nearest Keico regional 
office. 


KELTONE’ KELTOSE* KELCOLOID® KELCO-GEL KELCO-GEL LV* 


75 Terminal Ave., Clark, N. J. ¢ 20 N. Wacker Drive, Chicago 6, Ill. * 530 W. Sixth St., Los Angeles 14, Calif. f 
Cable Address: KELCOALGIN CLARKNEWJERSEY i 


Your Customers Delight In Pre-Packaged Dry 
Mix Desserts Made With Keltone. 


| 


a Pre-Packaged Dry Mix 


other unique Kelco algin 
products, for dry mix icings. 


With Keltose in the formula, 
icings are retained on cake 
surfaces with greater gloss 
ef and stability. Stickiness of 
the icing is reduced so that it does not tend to adhere 
to wrapping. Cracking and peeling during exposure 
is reduced, drying out of icings prevented. 
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Georg Jensen Inc., New York 


For your packaged cereals and dry mixes we suggest 


BANANA *® BUTTER CARAMEL ® LEMON 
MAPLE ® PINEAPPLE 


Developed in the I.F.F. Research and Creative Laboratories specifically to 
give better quality taste to prepared mixes, and carefully designed to 
withstand long shelf-life and bakeout, these flavors will assure 

BASIC GOOD TASTE when your product is served. 


Send for your samples! 


VAN AMERINGEN-HAEBLER + POLAK & SCHWARZ 


INTERNATIONAL FLAVORS & FRAGRANCES INC. 
417 Rosehill Place, Elizabeth 2, N. J. 
Leading Creators and Manufacturers in the World of Flavor 
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ORGANIC ACIDS IN 


apparent that genetic, climatic, and nutritional fac- 
tors all influence the total acidity of apples and the 
relative proportions of acids combined into the total 
acidity of apples. In addition, it is possible to suggest 
that these genetic, climatic, and nutritional variations 
created a metabolic-enzymatie environment that cause 
the respiratory products to differ and be reflected in 
the kinds and total amounts of acids found in the dif- 
ferent samples. These studies reflect such differences 
as they may occur during the post climacteric stages 
of the apple. The existence of similar differences dur- 
ing the growth period would require additional 
studies 


SUMMARY 


Three apple varieties, MeIntosh, Red Delicious, and 
Golden Delicious, were studied in regard to organic 
acid composition. Two lots of Golden Delicious were 
used—one from Michigan and one from Washington. 
The MelIntosh, Red Delicious and Golden Delicious 
samples were from the same orchard in Michigan. 


The four lots of apples were compared as to pres- 


sure test, soluble solids, per cent dry weight, rate of 


COs evolution and the per cent of juice. Marked dit- 
ferences in these factors were found and may reflect 
venetic, or environmental factors which in turn would 
influence the acid composition. 

Total acidity was highest for the Michigan Golden 
Delicious and lowest for the Washington Golden De- 
licious Acids having chromatographic properties 
similar to the following acids were found for each lot 
of apples 

Michigan 

Melntosh—-malic, oxalacetic, glyoxylic, m-tar- 
taric, and a uronic aeid. 
Red Delicious—m-tartaric, oxalacetic, citric, an 
amino acid and uronie acid, 
Golden Delicious—malic, isocitric, glutamie, and 


a uronic acid 


THE APPLE 


Washington 


Golden Delicious—indole-3-acetic, malic, an ami- 
no acid and two uroni¢ acids. 
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Changes in Protein Extractability During Post-rigor 
Tenderization of Chicken Breast Muscle’ 


Manuscript received February 29, 1960) 


Posr-ricor CHANGES associated 
with increasing tenderness of beef have been widely 


aging’ of 


studied for many years, and the need for 
other meats has also been recognized (2, 7). Post- 
rigor tenderization of poultry is particularly rapid 
and extensive during the first few hours after slaugh- 
ter (9, 14). 

Extensive biochemical and histological studies have 
been carried out on chicken muscle (5) and on beef 
(6, 17), but the mechanism of the post-rigor tenderi- 
zation is not well understood. Attempts to obtain 
experimental data for beef would be inconclusive, as 
progressive autolysis and the action of microbial en- 
zymes will introduce extensive unrelated changes. 
However, in chicken, tenderization occurs rapidly and 
these unrelated changes would not interfere to the 
same extent. Changes in the extractability of the 
contractile proteins from pre- and post-rigor chicken 
breast muscle were therefore studied. 


METHODS 


Four to 8 months’ old chiekens were slaughtered by sever 
ance of the neck veins, bled, sealded at 54°C for 2 min, and 
plueked and eviseerated by hand. Within 30 min after death 
of the bird a pre-rigor 10-g sample of pectoralis major muscle 
was excised and ground with 15 g of sand and 15 to 20 ml of 
phosphate buffer (pH 7.5) in 0.4 M potassium chloride | total 


ionie strength (—) 0.55) in a mortar, Grinding required about 


> min, and tests showed that within reasonable limits the vigor 
with which the grinding was carried out had oniy a minor effeet 
on the amount of protein extracted, The paste thus obtained 
was transferred to a volumetric flask, made to 100 ml ineluding 
sand and musele solids, and then centrifuged at about 750 * g 
tor 15 min. 

Post-rigor samples were removed from the ecareass about 24 
br later and treated in the same manner. For some tests sam 
ples taken pre-rigor were ground, diluted to volume, and the 
extraction continued for 24 hr with agitation at 2° C. 

Aliquots of the supernatants from these extracts were 


analysed and fractionated by the following procedures: 


1. Total nitrogen. All nitrogen determinations were done by 
microkjeldah! proceedure using a mereury catalyst. 

2. Non-protein nitrogen. Protein nitrogen was precipitated 
with 12.5% trichloracetie acid and the filtrate analysed. 

3. Non-dialysuble or protein nitrogen, The extracts were 


dialysed for 24 hours against phosphate-KCL buffer, pH 7.5, 
total - 0.40, and the dialysand analysed. 


l 
4. Nitrogen soluble at — 0.225. The dialysand from the 


above dialysis was either diluted, or dialysed against buffer of 
the appropriate ionie strength, then centrifuged at about 
1000 * g for 30 min. The difference between this value and the 
non-dialysable nitrogen is reported as ‘‘actomyosin’’ nitrogen. 
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J 
5. Nitrogen soluble at — 0.05, The supernatant from the 


above procedure was again diluted or dialysed. The difference 


between this value and the nitrogen soluble at 0.°°5 is 


reported as ‘‘myosin’' nitrogen. 


Electrophoresis was carried out with a Spineo Model H 
apparatus, with standard 11 ml cells, at 16 mamp for up to 
20 hr. 


EXPERIMENTAL 


Extracts prepared rapidly from pre-rigor musele were 
slightly cloudy, but only moderately viscous. Those prepared 
from post-rigor musele, and also those prepared by 24 hr ex 
traction of pre-rigor samples, were extremely cloudy and viscous 
to the point of being almost gelationous. The total nitrogen 
to 


2.87 


content of extraets from pre-rigor musele ranged from 
3.35 (av for 9 birds, 3.19) mgm/ml, while that of the post-rigor 
ul The 


age extraction of protein (exelusive of non-protein nitrogen 


extraets ranged from 3.51 to 4.04 (av 3.79) mgm 


was 76% pre-rigor, 90°) post-rigor. 
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Ionic Strength of Solvent 


Figure 1. Precipitation of protein from chicken breast muscle 
extracts by dilution. 


Precipitation of protein during dilution of the extracts 
occurred in two steps (Figure 1 the first presumably repre 
senting precipitation of ‘‘actomyosin’’, the second ‘*myosin”’ 

Precipitation of ‘‘actomyosin’’ was complete at 0.25 to 


0.20, and a value ef - 0.225 was selected as the most suitable 


for this separation, Precipitation of ‘‘myosin’’ was complete 


at . 0.05. 

The curves of Figure 1 indicate a greater ‘‘actomyosin’’ 
content in the post-rigor extract, and this was confirmed in 
other tests (Table 1). ‘* Myosin’’ nitrogen, on the other hand, 
was higher in pre-rigor than in post-rigor extracts (Table 1 
Neither the nitrogen soluble at ionie concentration 0.05 nor the 
non-protein nitrogen were significantly altered by post-slaughter 
tenderization of the muscle. 
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TABLE 1 


Nitrogen distribution in extracts (all values as mgm /ml extract) 


Nitrogen 


Tota Actomyosin M vosin Non-protein ot 


nitroger nitroger nitrogen 0.05 


\ 1.40 7 1.27 
0.86 r 1.60 
iff 
1.18 
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scending Descending 
1 


Relotive orec % 


Reictive crea 618 38 44 56.0 
Figure 2. A. Tracing of the electrophoretic pattern of a pre- 


rigor extract of chicken breast muscle, — = 0.40, pH 7.5, nitrogen 


2.4 mgm/ml, electrophoresis for 16.2 hr; mobility and area data 
are averages of 4 runs. 
B. Tracing of the electrophoretic pattern of supernatant solu- 
I 
tion from the precipitation of “actomyosin”, — 0.40, pH 7.5, 


> 


nitrogen 1.93 mgm/ml, electrophoresis for 21.3 hr; mobility and 
area data are averages of 2 runs. 


extracts made with potassium chloride buffer, and this would 


contractile proteins into smaller fragments. Further tests with 


potassium iodide were therefore not undertaker 


Dilution of the initial extraets by addition of 4 volumes of 


phosphate-potassium  ehlorice buffer and centrifugation at 
78,000 g for 2 hr (Spineo Model LL, No. 30 rotor removed 

fraction which was similar in amount and in its effeet on 
turbidity and viseosity to the ‘‘aetomvosin’’ fraction of either 
pre or post-rigor extracts Sedimentation of actomyosin at 
7S,000 g indicates that under these conditions it existed in 


in agglome 


Attempts were made te etermine the amounts of ‘‘ acto 


myosin’? and **mvyosin’’ in these extraets by electrophoresis 


The high turbidity and viscosity prohibited electrophoresis of 


post-rigor extracts; ddition of potassium iodide redueed the 


viscosity but was unsatisfactory fer the reasons discussed 


ubove. The expected patterns were obtained for total pre-rigor 


extract (Figure 2A) and for the protein soluble at 0.225 


(i.e. total extract less ‘‘aectomvosin’ Figure 2B The mo 


bility of the leading boundary, whieh separated into twe venks 


n the ascending pattern of the ‘‘total’’ extract, corresponded 


to that of actomyosin and mvosin (7). Separation of the acto 


myosin ane nvosin only occurred at the iscending boundary 
ind was never elenr enough to permit quantitative estimation. 


The absence of any separation after dilution to 0.225 


cannot be taken as proof that all of the aetomvosin had been 
removed, Assuming that the relative areas under the peaks 
are proportional to the nitrogen content, 0.38 mgm N/ml were 
precipitated from the ‘*myosin-actomyosin’’ peak, 0.17 mgm 
ml from the slower peak 


The ‘‘aetomyosin’’ and mixed ‘‘aetomyosin’’ plus 
sin’’ precipitates could not be redissolved in KC] phosphate 
buffer. ‘*Actomyosin’’ precipitated from these extracts with 
ammonium sulphate (3) was also insoluble in KCl-phosphate 
buffer. 


i on Wi phosphate buffer in 0.4 M potassium iodide 

Instead of potassium chloride confirmed the suggestion (176) 
that iodide enuses dissoci tion of aetin and **aetomyosin’’ 
However, these extracts Table 1) contained more nitrogen 
soluble at : U.00, and more non-protein nitrogen, than did 


indieate that there had been considerable breakdown of. the 


Stepwise dilution of either pre- or post-rigor extracts vielded 
vosin’’ precipit hat 0 1 te edissolved and sub 
jected to electrophoresis ‘igure 3 The solution thus pre 
par d apparently eouthi two ents, the faster moving 
having the mobility of mvyos In agreement with the dilution 
preeipitation results, the nount of this myosin component 
s much higher in pr tate pre] d from pre-rigor ex 
tracts than from post-rigor extracts. However, the dilution 
technique obviously precipitate itional protein, and the 
true amount of mvosin present ! ré ind post-rigor extracts 
was probably about 64 and 20%, respective lv, of that shown in 
Table 1. 
The supernatant solutior dialysed back te 0.40) 
obtained by dilution of the extract to 0.05 gave a single 
broad eleetrophoretie bout vy that tended to spread without 
iration nto ele roi Ks 


Descending 
< 


ending Descending 
= 


Mobility > 2 3 8 
Relative area 7.7 223 78 82.2 
Figure 3. Tracings of electrophoretic patterns of “myosin” 
from pre- and post-rigor extracts. 


A. Pre-rigor, — = 0.40, pH 7.5, nitrogen 0.20 mgm/ml, elec- 


trophoresis for 18.3 hrs, single run. 
r 
B. Post-rigor,, — = 0.40, pH 7.5, nitrogen 0.09 mgm/ml, elec- 


trophoresis for 14.6 hrs; mobility and area data are averages of 
3 runs. 
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DISCUSSION 


It is generally assumed that post-rigor tenderiza- 
tion involves ‘‘autolysis’’, and many researchers 
probably agree with the warning (2) to avoid the 
However, tenderness is one 
of the most important quality factors for meats of 
all types, and a reaction that can improve tenderness 
in poultry approximately 4-fold within a few hours 
(9, 11) at OC is worthy of considerable study. In- 
creases in low molecular weight nitrogenous com- 


‘*morass of autolysis’’. 


pounds formed by tissue decomposition were detecta- 
ble after 14 days in chilled poultry (5), but must have 
been completely insignificant during the first few 
hours. Moreover, most of the autolytic products were 
formed from proteose and peptone fractions, rather 
than from proteins (5), so would not significantly 
affect tenderness of the sample. Most probably a rela- 
tively specific cleavage of contractile muscle com- 
ponents is involved in tenderization. Erdos (4) has 
suggested that ‘‘the relaxation of rigor mortis is 
caused by a disorganization, i.e., the release of actin 
from the structure,’’ and Szent-Gyorgyi (15) believes 
that tenderization with aging involves ‘‘the disinte- 
gration of the actin filaments. ”’ 

A study of extracts does not give unequivocal evi- 
dence as to the state of the muscle proteins at the time 
extraction began. In rigor the contractile protein is 
considered to be present as the ‘‘actomyosin’’ com- 
plex, and it is possible that dissociation of this com- 
plex into actin and myosin contributes to tenderiza- 
tion. Wierbicki (78) found no evidence for this dis- 
sociation, and while the present work shows an in- 
in post-rigor extracts, the 
complex may have reformed in the extract; therefore 
no conclusion can be reached as to the degree of post- 


crease in ‘‘actomyosin’”’ 


rigor dissociation of *‘actomyosin”’. 

The increase in ‘‘aectomyosin’’ and decrease in free 
‘*myosin’’ in post-rigor as compared to pre-rigor ex- 
tracts suggests that there has been an increase in the 
amount of actin extracted. The average values of 
Table 1 show an increase in ‘‘actomyosin’’ nitrogen 
of 1.02 mgm/ml, which is accounted for by a shift of 
0.43 mgm/ml of ‘‘myosin’’ nitrogen to the ‘‘acto- 
myosin’ form, plus extraction of 0.53 mgm/ml addi- 
tional nitrogen, Since actin combines with 2 to 4 
times its weight of myosin (8, 16), all of the additional 
nitrogen extracted could not be actin and still leave 
free myosin in the extract. Additional **myosin’’ or 
‘‘actomyosin’’ must therefore have been extracted 
post-rigor. 

Besides reacting to form actomyosin, actin con- 
tributes to the structure of the myofibrils by associ- 
ating either with itself or with some other protein 
to form filaments (72), and the strength of this associ- 
ation probably varies along the length of the myo- 
fibril (77). A decrease in the strength of this associ- 
ation so as to permit a greater extraction of actin 
from post-rigor than from pre-rigor musele (followed 
by formation of actomyosin in the extract) would 
explain the results obtained in the present study and 
would be in accord with the suggestions of Erdos (4) 
and Szent-Gyorgyi (15). Such a release of actin 
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would render the muscle more tender by weakening 
the muscle fibres, and would account for the fibre 
breakages observed by histological means (5, 10). 


SUMMARY 


Pectoralis major muscles of young chickens were 
extracted with phosphate-potassium chloride buffer, 
pH 7.5, ionic concentration 0.55, and the extracts 
fractionated by dilution to lower ionic concentrations 

The amount of nitrogen extracted increased when 
the carcasses were held for 24 hr at 4 C 


and this 


increase was entirely accounted for by an increase in 
the ‘‘actomyosin’’ fraction. Since less free **myosin”’ 
was present in post-rigor than in pre-rigor extracts, 
despite an increase in total ‘‘myosin’’ plus ‘‘acto 
myosin’’, it is suggested that more actin was extracted 
from post-rigor meat and that this actin combined 
with ‘‘myosin’’ in the extract. More ‘*myosin’” or 
was also extracted post-rigor. 

It is suggested that tenderization is not merely ran 
dom autolysis but results from a specific cleavage of 
an actin association responsible for the maintenance 
of the muscle matrix. 
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at long last... 
an IMITATION RASPBERRY 


with right-off-the-bush flavor! 


GIVAUDAN’'S NEW IMITATION RASPBERRY FLAVOR 
is an achievement long desired throughout 
the flavor-using industries. 


Developed with painstaking care through many years of 
research, it duplicates with all of its fugitive and delicate 
nuances the rich flavor of the ripe raspberry as it comes 
fresh from the bush! 


This new Givaudan development provides you with an 

opportunity to enhance—with true economy —the appeal of 

your raspberry-flavored products. Its high concentration and 

proved stability make it ideal for virtually every type of 

product in which raspberry is a popular flavor. 

We invite your inquiries. 
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321 West 44th Street, New York 36, N.Y. 
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FOR FROZEN CONVENIENCE DINNERS 


FOR CANNED FRUIT PIE FILLINGS 


NEW STANDARD IN STABILIZERS 


COL-FLO 67—canned or frozen—never imparts an 
undertone of cereal taste. Never interferes with nat- 
ural food flavors. 


UNMATCHED STABILITY. Col-Flo 67 safeguards 
and improves stability. All tests show far greater re- 
sistance to freeze-thaw breakdown than wheat flour 
or other waxy starches. 


750 Third Avenue, New York 17 
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3641 So. Washtenaw Avenue, Chicago 32 ° 


EXCELLENT CLARITY. Col-Flo 67 doesn’t cloud nat- 
ural colors between processing and eating. An ap- 
pealing crystal clear glossiness highlights your food 
product. 


A simple taste comparison quickly emphasizes the 
advantages of tasteless Col-Flo 67. Write for details, 
telling us something of the use you have in mind. 


STARCHES 


NATIONAL STARCH and CHEMICAL CORPORATION 
735 Battery Street, San Francisco 11 
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POST-RIGOR TENDERIZATION OF 
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Body and Heart 
New York, # 

17. Wrereickt, E., L. E., Cantu, V. R., AND DEATHER 
AGE, F. E. 
tions during post-mortem aging. 
511 (1954 


Chemical Physiology of Contraction in 


Vuscle, 1953. Aeademie Press Ine., 


The relation of tenderness to protein altera 
Food Technol., 8, 506 


Irradiation Preservation of Pacific Northwest Fish. I. 


Cod Fillets 


Manuscript received March 10 I6( 


NE MEROUS STUDIES are reported in 


the literature on the preservation of various foods by 
ionizing relatively little information 
is published on fishery products and on Pacifie Coast 
fish in particular. Nickerson, Goldblith, and Proctor 
(6) used cathode bacteria in 
mackerel for the purpose of studying the mechanisms 


radiation, but 


rays to dest roy the 
the spoilage changes were followed by 
bacteriological Nickerson 
and haddock fillets 
cathode rays; the fillets exposed to doses of 0.6 and 0.7 


of spoilage ; 


using chemical and tests. 


coworkers (7) irradiated with 
megarad showed a marked reduction in the number 
and were considered acceptable 
after being stored at 36° to 40° F 


weeks. Nickerson and coworkers (8) reported that the 


of microorganisms 
for as long as 6 
flavor of halibut was not adversely affected by high 
level irradiation and that fresh halibut was much less 
affected by irradiation treatment than was defrosted 
frozen halibut. and 
ported that irradiated halibut did not show any color, 


Groninger coworkers (4) re- 
texture, or large odor changes, although the irradiated 
fish were significantly different in flavor from the con- 
trols. They found, however, that irradiated salmon 
were significantly different from the controls in both 
flavor and color. These studies included only limited 
information on the storage characteristics of irradi 
ated fishery products. 

In view of need for 
Bureau of Commercial Fisheries in cooperation with 
the Quartermaster Food and Container Institute for 


this information, the U. 3S. 


the Armed Forces began studies in 1957 on the use of 


ionizing radiation for the preservation of fishery 


products. These studies were designed to screen the 
available species and to select for possible initial com 
mercial utilization those species of fish and shellfish 


that appeared to be most adaptable to the application 
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ble relation to tend 


Post mortem changes in meat and their possi 
rness, together with some compari 


and diethylstil 
Technol., 10, 80 


sons of meat from heifers, bulls, steers, 
bestrol treated bulls and steers 


86 (1956 


David T. Miyauchi 


Technological Laboratory, Bureau of 
Commercial Fisheries, U. S. Fish and 
Wildlife Service, Seattle, Washington 


screening tests were conducted on 


ana 


of irradiation. The 
both the Atlantic 
technological 


Pacifie Coasts at the Bureau’s 


laboratories and at various universities 
through the use of research contracts. Presented here 
is the first of two reports on the work conducted at the 
Seattle Technological Laboratory. 

The specific objective of this study was to determine 
radiation on 
raw 
held at 


the effect of varying doses of ionizing 


the palatability and storage characteristics of 
illets of Pacific cod phalus) 


refrigeration temperatures above freezing. 


Gadus macroce 


EXPERIMENTAL PROCEDURE 


Cod samples were first in liated at various dosages up to a 
s<imum of 1.86 megarads and then screened for organoleptic 
seceptability Criter for ‘‘ accept ty’’ were determined 
issuming that an irradiated fishery product would have to 


mpete on the market th the same product preserved either 

chilling or by freezing; therefore, irradiation-induced 

nges would have to be relatively small \ product with 

noderate, but not objectionable, radiation odor or flavor was 
lefined as ** borderline 

The approximat storage life at temperatures of 32° to 

F was determined on those irradiated cod samples rated 


organoleptically acceptable in the sereening tests. During stor 


ge tests, the samples had to remain reaso1 good in quality 
marketable in order to be judged aceept: ( 
Preparation and irradiation of samples. High-quality cod 


ets were imereial filleting line. 


selected direetly from a ¢on 


Fillets were packed in C-enameled cans, hermetically sealed 


without vaeuum, placed in insulated shipping containers with 


t iee, and shipped by ir freight to the Materials Testing 
Reactor Gamma Irradiation Facilities at Idaho Falls, Idaho. 
Samples were irrad t 0, 0.23, 0.46, 0.7, 0.93, 1.4, and 1.86 


heir organoleptic 


0.46, and 0.7 


megarads for the screening test to determine 


ieceptability and at 0, 0.1, 0.2, 0.2 megarad 


or storage tests. All samples were packed in wet ice and re 
*Two different lots « samples were irradiated; the differ 


ence in dosages of 0.2 and 0.23 w: intentional. 
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turned by air freight to our laboratory. In a typical shipment, 
Monday, packed, shipped, 


to our laboratory by Friday morning. 


fish were procured on irradiated, 
and returne: 
Reference samples and storage samples. 


irradiated control samples and irradiated samples were frozen 


Some of both un- 
and stored at ~—20° F for use as reference samples during the 
The other samples either were used immediately 


tests or were placed at refrigera 


storage tests. 
for the organoleptic screening 
tion temperatures above freezing for use as storage samples. 

Quality evaluation. 
treatment or that 
frigerated 
chemieal, and bacteriological tests. 


radiation 
storage at re- 


Quality changes induced by 
occurred during subsequent 
determined by 


temperatures wer organoleptic, 


For the organoleptic evaluation, 5 to 6 tasters experienced 


in judging fishery produc were used for the sereening tests 
and 2 to 3 trained judge for the storage tests. For purposes 
salted lightly and baked at 


350° F for 15 to 20 min. Judges were asked to rate the various 


of taste testing, fish samp! were 
samples for odor and a rance on both raw and cooked 
sumples and for flavor and texture on the cooked samples. The 
following seoring method was used: 


5. Good: normal or original 


defeets, 


quality with absence of quality 


Reasonably good: trace or only slight presence of quality 
defeets—not objectionable. 


Fair: moderate presence of quality defects 


Poor: unacceptable; on borderline of edibility. 


Very poor: inedible. 

The judges were als write comments on the quality 
defects observed. 

In initial sereening test uliated samples were compared 

with unirradiated control samples. During storage tests, test 

samples were also con th the frozen reference samples 


to determine the magn le of quality changes eaused by 


storage. 
Chemical 


total volatile 


and trimethylamine (2). In 


tests inelu determinations for 


base (9 , tot il volat 


making standard pla duplicate plate cultures were 


made using tryptone-g! yeast extract agar. Counts were 


made after ineubating i at 30°C for 5 days (5). 
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RESULTS AND DISCUSSION 


Screening test. The taste panel could not con 
sistently distinguish between the 0.23-, 0.46-, and 0.7- 
megarad samples. In general, these samples had a 
slight radiation (burnt or 
which varied in intensity as much within samples of 


scorched odor and flavor, 


any one dosage level as between samples of different 
dosage levels. The 0.93-megarad samples had a slight 
radiation 


radiation odor and a 


flavor and were judged to be on the borderline of 


slight-to-moderate 


acceptability. The 1.4- and 1.86-megarad sainples had 


moderately strong radiation odors and flavors and 
were judged unacceptable. 

On the basis of these results, 0.7 megarad was se 
leeted as the maximum dose for irradiating cod fillets 
for the storage-life studies. 

Storage-life tests. Results of the quality evaluation 
of the stored cod fillet samples are presented in Table 
1. The control samples (no irradiation) had a storage 
life of 1 All of the irradiated samples 
were of good acceptable quality for more than 3 but 
less than 6 weeks but 


ceptability for as long as 9 or 12 weeks. 


to 2 weeks. 


were on the borderline of ac 
More fre- 
quent examinations between 3 and 6 weeks of storage 
will be required in future studies in order to determine 
the storage life more specifically. 

tests 


Results of the chemical and_ bacteriological 


for quality are presented in Table 2. Since irradi 
ation produces a marked reduction in the number of 
and alters the surviving 
microflora population on cod fillets (5), the spoilage 
The chemical 


ness tests, therefore, did not correlate well with the 


microorganisms (5, 6, 7) 


pattern apparently is changed. fresh 
organoleptic evaluation and did not appear to be a 


reliable index of quality. For samples irradiated at 


TABLE 1 


Organoleptic quality evaluation of irradiated cod fillets after various storage intervals at 32° to 35° F. 


Organoleptic ratings after various storage intervals 


Irradiatior 


dosage } weeks 6 weeks 


Megarads 

Reasonably Reasonably good Fair 
pearance nd texture hange except slight Ta 
0.1 normal: very s t darkening of light 

radiatior dor meat 
flavor tasteless ; 
or chewy 
Reasonably good: Fair 
ht radiation acceptability 
chalky and 
ondensed milk meat 


ght radi flavor 

odor and fla 
flavor 
chewy 


Reasonably govt I teasonably good: no | Fair 


pearance and t gnificant change | acceptability 


ation odor and flavor 


darkening 


Reasonably good: no | Fair 
acceptability 


Reasonal 


pearance nd texture ignificant change 


darkening 


Fair—borderline 
icceptability 
fresh fish flavor 
slightly firm; 
darkening 


borderline of 
eptability: dark 
ening of white meat 
slight sour odor; 


rubbery 


borderline 
overall 
darkening of white 
slight sour 


odor; rubbery or 


borderline 
lacking | a 
normal ight radi in fresh fish flavor 
slightly firm; slight 


borderline 
lacking 
| fresh fish flavor; 

slightly firm; slight 


lacking 


slight 


) weeks 12 weeks 


Very poor nedible 
weet-sour odors: off 


flavors 


Fair to poor—unac Very poor 
defects 


noted at 6 weeks 


strong 
off-odors on surface 
off-flavors; inedible 


ceptable 


more pronounced 


Fair——borderline of No samples left) 


ceptability: no sig 


nificant change 


Fair —borderline of Fair to poor—unac Poor: considerable 
t darkening of white 


acceptability: no sig 
meat; tough; no 


ceptable: moderately 


nificant change tough 


spoilage odors 


Fair to poor inac 
ceptable 


borderline of 
no sig | acceptability 
tough 


Fair—borderline of Fair 


acceptability slightly slightly 


nificant tough; darkening of 


change g 
white meat; no spoil 


age odors 
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the same dose level, however, values for the chemical Dyer and Dyer (3) suggested a level of 10 to 15 mg 
tests and plate counts generally increased with the of trimethylamine nitrogen (TMA N) per 100 g of 
time of storage. cod fillet tissue as indicating that the fillets are on the 

Total plate counts, including those determined on borderline between acceptance and rejection. The 
other samples but not reported here, were too incon- unirradiated control samples after 2 weeks of storage 
sistent to be used as a reliable index of quality. Mac- at 32° to 35° F contained 11.4 mg of TMA N per 100 ¢ 
Lean and Welander (5) also have reported large of flesh, were organoleptically unacceptable, and had 
differences in counts between replicate samples of a high plate count. In comparison, the maximum 
irradiated cod fillets during storage at 32° F and TMA N value obtained during the 12-week storage 
have indicated that the variable bacterial contamina- period was 4.4 mg for the 0.l-megarad samples and 


tion from commercial filleting may be the cause, 


0.8 mg for the 0.2-megarad samples even though even- 


TABLE 2 


Quality evaluation by chemical and organoleptic tests on irradiated cod fillets after various storage intervals at 32° to 35° F 


Total plate 
counts 


Storage interval Organoleptic Total volatile Total volatile T'rimethyl 
at 3% 5° F 


to 35 rating? base acid number ar 


Weeks Mg N/100¢ Mg N/1004 Ba 


0.5 Good 8.8 0.14 0.5 * 108 


teria/gram 


Reasonably good 46.8 66.5 6.4 > & 106 


Very poor 


Very poor 


Reasonably good 


Reasonably good 


Fair borderline 225 44 1 


Very poor 


Very poor 


Reasonably good 150 


Reasonably good 800 


140,000 


F air—borderline 
Fair to poor 
Very poor 


Reasonably good 


Reasonably good 


Fair—borderline 


Fair 


borderline 42.2 87.5 380.0 & 10 


110.0 


Reasonably good 


Fair—borderline 


Poor 


Fair 


Fair 


Fair—borderline 


Fair- 


borderline 


Fair to poor 


Samples were iced for 4 days during shipment to and from MTR, Idaho Falls, Idaho, for irradiation of samples 
2 Condensed from data presented in Table 1. 
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tually the samples were considered organoleptically 
unacceptable and the total plate counts were high. 
These results indicate that irradiation may greatly 
affect the population of the TMA-producing miecro- 
organisms. 

Maximum values for total volatile base and total 
volatile acid of the O.l-negarad samples compared 
favorably with those of the unirradiated samples; 
however, values of the samples irradiated at higher 
dosage levels were inconsistent and considerably lower 
than were those of the samples that had not been 
irradiated. This result may be attributed also to the 
qualitative difference in the microorganisms surviving 
irradiation and to the fact that the samples were 
judged unacceptable from quality degradation re- 
sulting from loss of natural flavor, darkening of the 
white meat, and undesirable texture changes rather 
than because of the usual bacterial spoilage. Although 
at the lowest levels of irradiation used surviving 
microorganisms increased to a high count during re- 
frigerated storage and may have contributed to the 
loss of quality, similar undesirable changes also oc- 
curred in samples that were irradiated at higher 
levels and for which the bacterial counts were low. 
These changes, therefore, appeared to result more 
from enzymatic and other chemical reaction than 
from bacterial spoilage. Even after 1 year of storage 
at 35° F, the 0.46- and 0.7-megarad samples did not 
develop the usual odors of bacterial spoilage, although 
they were discolored and extremely rubbery and 
tough in texture. 


SUMMARY 
Pacific cod fillets were irradiated at various dosage 
levels from O to 1.86 megarads to determine their 


initial acceptability and storage characteristics at 
The opti 
mum irradiation dose for cod fillets appeared to be 
0.46 megarad or lower. Irradiation at these low 


dosage levels increased the storage life of cod fillets 


refrigerated temperatures (32° to 35° F). 


at 32° to 35° F by about three times. The objective 
freshness tests investigated, including determinations 
for total volatile base, total volatile acid, trimethyla- 
mine, and plate counts, did not appear to be a reliable 
index of quality. 
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The Variable Taste Perception 
Sodium Benzoate*”: 


Monuscript received April 1, 1960 


Taste BLINDNESS to phenylthio 
carbamide (PTC) (2), which refers to the fact that 
PTC, while intensely bitter to most people, is practi- 
cally tasteless to others, was discovered by A. L. Fox, 
The validity of this 
1954 
Fox reported having found an analogous effect with 
benzoate (3). He claimed that there are 
individual differences in the qualitative taste 


a chemist, about 30 years ago. 
phenomenon has been well! established (7). In 


sodium 
marker 
response to sodium benzoate and that people can be 
‘*bitter,”’ 
He reported further 
that, when his test population was cross-tabulated on 
the basis of to both 
PTC, he found a definite r lationship to food prefer 
Ile suggested that this joint classification could 
that 
their preferences would closely approximate those of 


reliably classified into ‘sweet,”’ ‘salty,”’ 


‘*sour,’’ or ‘‘tasteless rroups. 


responses sodium benzoate and 


ences 


be used for selecting flavor testing panels, so 


a known population. 

Verification of Fox's theory would have a signifi 
cance even beyond the practical implications for panel 
selection. Tracking down the physiological basis for 
such consistent differences between people in taste per 
ception would contribute important basic information 
toward developing a theory of the taste sense. All re- 
ports agree that individuals vary considerably in their 
taste responses to sodium benzoate, and similar effects 
have been reported for various other chemicals (5) 
Usually the investigators have assumed, just as Fox 
did, that differences were physiologically determined. 

Fox's paper deal of 
among food technologists, who are constantly seeking 


stimulated a good interest 
short-cut methods, and brief reports of his findings 
appeared in various technical publications and trade 
journals. However, in spite of the wide interest, but 
little further work has been done, either to verify his 
Hoover (4) did attempt 
Ile found that responses were 


findings or to apply them. 
to recheck Fox’s work 
extremely variable and concluded that the classifica 
tion invalid. Exploratory 
run at this Institute and at other laboratories, using 


scheme was experiments 


*This paper reports research done in partial fulfillment of 
Ph.D. degree at the [Illinois Institute 

direction of Dr. P. S. 
Department. His advice and assistance 


the requirements for the 


of Technology under the Shurrager, 
Chairman, Psychology 
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water solutions of sodium benzoate as the stimuli, also 


gave results that were not consistent with Fox’s 


theory. 
So far the nature of the 


only 


sodium benzoate effect has 
Fox assumed that the 
variability is based on genetic differences, and this 


indicated. 


been roughly 
cannot be completely rejected; however, his experi- 
ment neglected certain important facets of the prob- 
Fox and others have used filter paper, impreg- 
nated with solution then dried, taste stimulus. 
is not entirely flavorless and, 
were, it might mechanically interfere with 
Further, we must suppose that the 
effective strength of the stimulus could vary with the 
Further, even 
adequate, the interpretation 
The sensory experience aroused by 


lem, 
as the 
The filter paper itself 
if it 
perception 


even 
taste 
amount and pH of the subject’s saliva. 
though the data 
faulty 
sodium benzoate 


were 
might be 
may be common among all persons, 
yet responses may be variable because the taste is un- 
familiar and ambiguous so that the response is medi- 
ated in large part in the central nervous system, where 
it is influenced to a large extent by attitudes and 
expectations. 

Problem. Exploratory 


to narrow the 


experiments were required 
possible explanations by de- 
accurately. The 
toward this end, 


range ot 


scribing the phenomenon more 
directed 
with the 


variable 


present investigation was 


coneerned, first. 
whether the 


whether variability, if 


being basic question of 


and, secondly, 


response is 
found, is primarily a function 
of differences among people or differences in stimulus 
strength.” The following hypotheses were set up: 

a) The qualitative 


o| statory response to sodium 


benzoate is no more variable than are responses to 
many common substances. 
b) The qualitative benzoate 


varies among individuals in such a way that they ean 


response to sodium 
be reliably classified into a limited number of quali- 
tative groups. 

ce) The qualitative response to sodium benzoate 
varies as a function of stimulus strength. 


METHOD 


Test subjects. Test subjects were employees of this Institute 
both men and women-—most of whom had had previous experi 
ence in sensory testing, including psychophysical experiments 

hich required judgment of fine differences. For several months 
prior to the experiment they participated in various exploratory 
studies on sodium benzo including threshold determinations, 


ind were familiar wit! ts taste 
Test materials. Th 
benzoate with distilled 


sodium 
filtered 
established by the 
were found to be quite 
ranging 008% to 
A series of concentrations was finally selected to cover 


solutions of C. P. 
which had 
Thresholds, 


stimuli were 


made water been 


through activated charcoal 


method of constant stimulus differences, 


the test subjects, from 


different 


100% 


among 
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the range from near the threshold for the most sensitive sub- 
jects to the point where the flavor was strong enough to be 
definitely unpleasant. The econeentrations were spaced in the 
log series: .019 ¢, .03%, .10%, .381%, and 1.00%. 

Test method and procedure. The Flavor Analysis question- 
naire (Figure 1) was used to rate each sample for intensity of 


FLAVOR ANALYSIS 


Name __Date 
INTENSITY 
Sample Code 


Sour 


none slight moderate strong “extreme 


Salt 


slight moderate strong ~ extreme 


Sweet 
slight moderate strong extreme 


' 


Bitter | | 


none slight moderate strong extreme 


Figure 1. Questionnaire for flavor analysis tests. 


each of the 4 qualities: salt, sweet, sour, and bitter. The in- 
structions given to the subjeets deseribe the detail of the test: 
** Your task will be to analyze the flavor of each sample. You 
will do this by indieating the strength of each of the qualities, 
—salt, sour, sweet, and bitter, on the questionnaire forms pro- 
vided. Use a different form for each sample. Please consider 
and rate the qualities in the order in which they appear on the 
questionnaire. You will have all the time you need to consider 
each sample and you may taste it as often as you wish. Ask 
for more of a solution if necessary. Return the glass as soon as 
you finish a sample and rinse your mouth thoroughly with 
water. There will he a one-minute wait from the time you 
return one glass until you receive the next sample. There will 
be 5 samples in all, 

These are water solutions of sodium benzoate. This ma- 
terial is not harmful; however, you are asked to spit out the 
solution rather than swallow it in order to reduce carry-over 
effects from one sample to the next.’’ 

The same questionnaire was used to estimate total flavor 
intensity by asking for a single rating of over-all intensity 
without attempting to break it down into the separate qualities. 

Experimental design. A subject judged all 5 solutions at each 
session. The 120 possible different orders of presentation were 
assigned randomly to test subjeets to balance order effects in 
sofar as possible. The 24 possible orders of appearance of the 
4 qualities on the questionnaire were also balanced and were 
used as nearly as possible with equal frequency. Sessions were 
conducted at about weekly intervals. There were 2 replications 
of the experiment. The first involved a total of 5 sessions. The 
second replication was run 9 months after the completion of the 
” sessions for each subject. of the 25 
subjeets who participated in the first series of tests, only 18 
were available for the second. Rating of over-all flavor inten 
25-member panel soon after the first 


first and involved only 


sity was done by the 
replication of the flavor analysis. 

Data analysis. The data were subjected to several analyses of 
variance, The analysis reported here involved only mean rating, 
i.e., the average, for each subject, of the ratings given to each 
sample for each quality. Data were used only from the 18 sub- 
jects who participated in both replications. The error terms 
for determining reproducibility of results were as follows: each 
main effeet was tested against the pooled variance from all 
interactions involving replication and the particular effect; 
replication main effect itself was tested against the pooled 
variance from ‘‘subject’’ and the subjeet-replication inter- 
action; and interactions were tested against the pooled variance 
from all higher order interactions invelving the same factors. 

In analysis of the main experiment the factor of concentra- 
tion was given special treatment, being broken down into four 
independent comparisons. The reason for this approach, and 
the comparisons themselves, are diseussed below. 


RESULTS AND DISCUSSION 


Figure 2 plots the relation of over-all flavor in- 
tensity for the 5 samples against concentration. Two 
points may be noted. First, the two weakest concen- 
trations rated the same, and second, beyond this 
point the function is linear. 

In Figure 3 the average intensity ratings from the 
flavor analysis experiment have been plotted against 
concentration separately for each of the four qualities. 


AVERAGE OVER-ALL FLAVOR INTENSITY 
OF SODIUM BENZOATE SOLUTION IN 
RELATION TO CONCENTRATION 


AVERAGE INTENSITY 


‘4 i 


10% 100% 
CONCENTRATION 


Figure 2. Average over-all flavor intensity of sodium benzoate 
solution in relation to concentration. 


AVERAGE INTENSITY OF FOUR TASTE QUALITIES OF SODIUM 
BENZOATE SOLUTION IN RELATION TO CONCENTRATION 
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Figure 3. Average intensity of four taste qualities of sodium 
benzoate solution in relation to concentration. 
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VARIABLE TASTE PERCEPTION OF SODIUM BENZOATE 


These plots are based on the average ratings over 
both replications of only those 18 subjects who par- 
ticipated in both. Results are not shown separately 
for the replications because the 2 charts were closely 
similar. At the two low concentrations, the average 
ratings were practically identical; however, for the 
higher concentrations, the salt, sweet and sour aver- 
ages were somewhat higher in the first replication. 
This is reflected in the-significant interaction between 
replication and concentration—Comparison Bb 

Although these plots start at about the same level 
as that for over-all intensity, they do not rise to the 
same level at the highest concentrations. Of course, 
in the flavor analysis the subjects had a quite different 
and more difficult task than in rating over-all inten- 
sity. Note that the curve for bitter -differs from the 
others. It starts at a definitely higher level and has 
its minimum at the middle concentration before again 
ascending. The higher level of bitter at the lowest 
concentrations appears to be unrelated to sodium 
benzoate, since many of the subjeets judged the dis- 
tilled water itself to be bitter. 

The general level of intensity, considering all quali 
ties, is the same for the two weakest solutions, which 
agrees with the results on over-all intensity. This 
confirmed that we had, in effeet, included two ** hase 
line’’ or ‘‘zero’’ samples in the experiment. Since 
this would tend to cause spuriously high interactions 
of concentration with quality, a method of handling 
concentration was adopted which avoided this. Con- 
centration was broken down into the following ortho 
gonal comparisons : 

Comparison A—difference between the two weakest 
concentrations. 

Comparison B—the two weakest vs the three 
strongest concentrations 

Comparison (C-—-linear effect among three 
strongest concentrations 

Comparison ID) iiadratie effect among the three 
strongest concentrations 

Table 1 extracts from the analysis of variance those 
figures which are important to the present diseussion. 
The higher order interactions, most of which were 
insignificant or borderline, are not shown separately. 

The main effect of replication is not significant, 
which indicates that the average level of rating was 
the same both times. This speaks favorably for re- 
liability ; however, the interactions of replication with 
subject, quality, and concentration Comparison B 
were all significant at about the 1% level, which shows 
that there was some shifting between replications. 
The rank order of the subjects’ average ratings 
changed to some extent between replications; also the 
differences between averages for the different quali 
ties were not the same, although they fell in the same 
rank order in the 2 replications. 

The significant main effect of subject was expected 
and reflects only people’s differing levels of sensitivity 
and different habits of using the seale. The significant 
main effect of quality verifies what is obvious from 
Figure 3, namely, that the over-all level for some 
qualities is higher than for others. The various con- 


TABLE 1 


Analysis of variance for flavor analysis of sodium benzoate 


Source of variar Significance 


centration main effects may be interpreted as follows: 
Comparison A is not significant, which verifies that 
the 2 weakest samples essentially the same. The 
insignificant Comparison D effect shows the absence 
of quadratic effect amor the top 3 samples. How- 
B and Comparison C account 
for a high proportion of the total variance. Again, 


ever, both Compariso} 


this was expected and simply shows that higher con- 
centrations are rated as more inten 

It is the two-factor interactions which are most 
important for this experiment. A significant subject- 
ould indicate that responses dif- 
would tend to support Fox’s 
original claim. . ignificant concentration-quality 
interaction, on the other hand, would indicate that 


quality interaction 


fer among people, and 


the variable responses are a function of differences 
n strength of the stimulus. The analysis gives both 
hypoti eses some support. Subject-quality interaction 
is signifie nt at beyond the 0.1% level, as are also the 
interactiva of quality \ itration Comparisons 
Band C. The me: for the Comparison B- 
quality interaction nuch higher than for either of 
the others but this is partly spurious. It shows that 
the relative order of f qualities based on the aver- 
age of the 8 strong nples was different from the 
relative order based o he average of the 2 weakest, 
but we have already not iat the latter were so 
weak that the orde1 qualities was probably due 
to chance. The 1‘ evel ignificanee for the con- 
A-quality 
yreviously mentioned bitter 


centration interaction was 


probably due » th 


| 
responses to the distilled water and thus would have 


no bearing on the sodium benzoate problem. The in- 
teraction of qttality with concentration Comparison 
C, however, reflects significant differences in the quali- 
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ties reported at different above-threshold concentra- 
tions, hence bears directly on hypothesis (¢c). 

An important finding that emerged, not from for- 
mal analysis of the data, but from inspection of the 
patterns of responses for individual subjects was that 
almost all of them reported more than one quality. 
Some subjects consistently rated a given quality 
highest vet ascribed intensities to one or two others 
that were far above the negligible level; others would 
rate 2 or 3 qualities at about the same level, or their 
relative ratings of the qualities would be different for 
strong and weak concentrations. No reasonable 
scheme of classifying subjects according to their pat- 
terns of response could be devised, since there would 
have been nearly as many classes as subjects. One 
finding, however, is definite—sodium benzoate flavor 
is a mixture, or blend. Thus, any experimental tech- 
nique which required report of a single quality would 
misrepresent the facts by forcibly discarding infor 
mation. 

Finally, we come to a question of general control. 
The results show that there is considerable variability 
in the taste response to sodium benzoate, but is this 
unusual? Perhaps such variability is characteristic 
of the taste response in general and not just of sodium 
benzoate. As a check on this possibility, comparable 
flavor analysis tests were run on eaffein, sucrose, 
sodium chloride, and ecitrie acid. The subjects were 
19 of the original panel. The stimuli were log series 
of 4 concentrations of each substance, the weakest 
being set at a level just above the estimated group 
threshold. All 16 samples were included in the same 
experiment. The order of presentation was deter- 
mined randomly for each subject and four sessions 
were required to test the complete set. 

Results are shown in Figure 4, separately for each 
substance. The average ratings are plotted against 
coneentration separately for each quality. Although 
some confusion is demonstrated at the lower levels, as 
concentration increases the single quality appropriate 
to the substance emerges and the others drop off to 
the ‘‘noise’’ level. Definitely there is much less varia- 
hility than for sodium benzoate. 


CONCLUSIONS 


Let us assess the results in terms of the hypotheses 
set forth in the introduction: The first hypothesis, 
that the response to sodium benzoate is no more vari- 
able than for many common substances, can be re- 
jected on the basis of comparison with the flavor 
analyses of common substances. The second hypothe 
sis can also be rejected, but only because it overstates 
the case. We have confirmed that responses vary 
among individuals, but our data strongly suggest 
that such responses would not be a reliable way of 
classifying people. The simple statement of the third 
hypothesis is confirmed in that responses were shown 
to vary as a function of stimulus concentration, among 
other things. 

The results of this study are not definitive in the 
sense that they completely ‘‘explain’’ variation in the 
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Figure 4. Average intensity of four taste qualities in relation 
concentration for solutions of common substances. 


taste response to sodium benzoate. The variation has 
been confirmed and we have briefly explored some of 
the characteristics of the phenomenon. Definitely, it 
would appear that any simple model will not serve 
Fox implied that the differences in perception were 
due to basie physiological differences. This may be 
partially true; however, once it is seen that we are 
dealing, not with a simple 5-category classification, 
but with a complex set of patterns, it is reasonable to 
look for multiple eauses. Some of these may be 
physiological, but it is-also likely that much of the 
variation is related to differences among people in 
learning and verbal habits, specifically the language 
they use to describe their taste experiences. 
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A Continuous Process for Dehydrating Honey 


Manuscript received April 6, 1960 


Tu DEVELOPMENT of a dried honey 
having good color, flavor, physical form and keeping 
properties, and which could be produced and sold at 
reasonable cost, should enhance the acceptance and 
use of this agricultural! commodity, especially by the 
baking industry. 

The honeybee is in large part responsible for the 
poliinating of some sixty important commercial fruit 
and vegetable crops. The value of the bee’s pollina 
tion services is estimated to be several times the value 
of the honey and beeswax it produces; vet in many 
cases the beekeeper receives little or nothing in return 
for this service. Rising costs of operation without a 
corresponding increase in income have caused many 
beekeepers to leave the business. Inereased demand 
for honey could halt or reverse this trend, and thus 
benefit agriculture in general by retaining the valu 
able pollinating services of the honeybee 

This paper deseribes a continuous process which 
has been developed on a pilot-plant scale for the pro 
duetion of dried honey having excellent color and 
flavor and having free-flowing granular physical 
form. The potential commercial uses for this product, 
if realized, could lead to a significant increase in 
honey consumption. 

THE PROCESS 

The continuous process developed for producing dried honey 
is an extension of the process previously developed and de 
scribed by the authors for the continuous dehydration of fruit 
juices (4). The liquid honey, either pure or containing added 
sucrose syrup, is rapidly dehydrated under vacuum in a me 
chanically agitated thin-film evaporator to yield a molten 
product practically free of water. The molten product is fed 
to a pair of chilled metal rollers which squeeze it into a thin 
sheet, cool the sheet to room temperature, and break it into 
small brittle pieces. The pieces are ecomminuted to the desired 
size and packed in sealed containers together with a desiccant 


to further reduce moisture. 


APPARATUS AND OPERATION 


A number of equipment manufacturers offer evaporators of 
the mechanically agitated thin-film type. The one used by the 

ithors was a Laboratory Model Turba-Film Evaporator made 
by Rodney Hunt Machine Co." It has approximately one square 
foot of heat transfer surface and is rated to evaporate 40 
pounds per hour of water at 27-inch vacuum using steam at 
“75° F. In this machine the feed flows by gravity down the 
inner wall of a hollow vertieal cylinder which is evacuated and 
is heated by a steam jacket. Centrally loeated within this 
evylinder is a rotating agitator shaft having three straight 
vertical fins or blades which run the length of the eylinder wall 
and extend to about 0.030 inch from it. These rotating blades 
keep the feed in highly turbulent motion along the cylinder 
wall, thereby preventing local overheating while promoting 
rapid, efficient heat transfer. The discharge opening at the 
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bottom of the evaporator was enlarged by the authors to facili 
tute flow of the highly scous molten produet at this point. 
Figure 1 gives a nera e 4 evaporator and the 
anxiliary equipment. 


Figure 1. General view of dehydrating equipment. 


The drying, e reduction and packaging operations are 
earried out withi room in which the relative humidity is 
maintained at about 10%. Thi 1e¢ ary to prevent the 
hygrosecopie drie« mospherie moisture 
and becoming caker 

Total cost of the es I and auxiliary equipment, plus 
the low humidity roo ind 1 dehumidifying equipmeni, is 
aj proximatels $17,0 

The drying process lepl d in th tlowsheet, Figure 2 
Honey to be dried is wan i to 90-4 ‘to reduce its viscosity 
ind then placed in the feed tank About 30 ppm of a 

0d grade silicone-base I foan g agent is added to the 
and thoroughly dispersed w in air-driven agitator, 

is then left turning slowly. Th f d rate is set at be 
30-35 pounds per hour (solids | by adjusting the 

of the 


pressure on the jacketed-tube type feed preheater (3) is ad 


gear-type posit del | ! 2). Steam 
justed so that the hone vy wi beat degrees above its boiling 
point when it enters the evacuated evaporator. Vacuum steam 
at 160-175° F is used in the preheat acket to prevent over 
heating. A baek-pressur ive $) at the end of the feed line 
rreat than atmospheric within this line 


grea 


maintains pressure 
to help insure uniforn i flow. If the feed line and feed 
pump were to be subjected to the evaporator vacuum, the pump 
delivery rate would become erratic and the preheated feed 
would flash, causing it to enter the evaporator in uneven 
‘slugs,’’ hindering operation. 

The honey passes through the heated zone of the evaporator 
in about half a minute, during which its water content is re 
dueed to about 1%. 

At the bottom of the evaporator the dehydrated honey, which 
has a high viseosity but flows at the existing temperature 


Individual manufacturers should consult the Food and 
Drug Administration, Washington 25, D. C., and the Food and 
Drug officials of the individual states involved, to determine 
if the use of any proposed additive is permissible, and if so, 


what limitations are placed on its use. 
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Figure 2. Flowsheet and diagram of apparatus. 1, feed tank; 
2, feed pump; 3, feed preheater; 4, back pressure valve; 5, evapo- 
rator; 6, condenser; 7, absolute pressure manometer; 8, vacuum 
regulator; 9, condensate receiver; 10, sightglass; 11, product 
pump; 12, check valve; 13, chilling rolls. T, thermometer or 
thermocouple; S, steam; C, condensate; W, water; V, vacuum 
source; A, ammeter; P, pressure gage. 


, falls through a sight glass (10) and into the 
product pump . The pump discharges the product through 
a cheek valve (12) and into the product line which ends in a 
reinforced flexible tube. The tip of this tube is mounted on a 
reciprocating earriage that distributes the hot product along 
the nip of the two cooling rolls (13). These rolls of chrome 
plated bronze are hollow and have water at 35° F circulated 
through them. They squeeze the hot product into a sheet about 
0.015 ineh thick and cool it to room temperature, at which 
temperature it is a glassy solid. The brittle sheet is scraped off 
the rolls by doctor knives and breaks into pieces about an inch 
on a side. These ‘‘flakes’’ ean readily be broken to smaller 
particles by forcing against a screen with a rubbing contact, 
or by using a small hammermill. Sizes down to through 20 
mesh, about the size of ordinary granulated sugar, have been 
prepared. 

In Table 
ating variables of the continuous evaporator, for the three 


shown typical values of the important oper 


diflerent feed compositions studied. 


TABLE 1 
Typical operating conditions of mechanically-agitated thin-film 
evaporator when dehydrating honey 


Feed composition (solids basis) 


Honey Honey 


Pure honey | , 
“ Sucrose Sucrose 


78.6 
30 
130 


85 


a4 113 

9.8 10.3 
239 ‘ 240 
238 4 234 
154 121 

7 1.00 
1060 1060 


To provide added protection against caking during storage, 
un envelope containing desiceant is packaged with the product. 
This envelope is made of a tough ereped kraft paper which is 
vupor-permeable but dust-tight. It contains granulated calcium 
oxide in amount equal to about 5% of the weight of the dried 
honey. The desiccant maintains a very dry atmosphere within 
the container and over an extended time gradually lowers the 
moisture content of the produet. As diseussed under STORAGE 
TESTS below, the presence of the desiccant raises appreciably 
the temperature which the material ean withstand without 
caking. Thus its use, while not mandatory, is desirable. 


FEED MATERIAL 

Several different types of honey were dried, ineluding 
bakers’ amber, white alfalfa-sweet clover, and faney clover 
(table-grade white). These were dried in the pure state and 
also with added sucrose. Added sucrose was found to give a 
more brittle product possessing greater resistance to eaking. 
Sucrose was added before drying in the form of a syrup of 
about 70° Brix. All of the honeys dried, pure and with added 
sucrose, handled satisfactorily in the equipment. 


ORGANOLEPTIC EVALUATION OF PRODUCT 


The dried honey from several of the runs was reconstituted 
with water back to its original solids content, and taste tested 
against the original liquid honey by a panel of thirteen to 
eighteen tasters. The reconstituted produet was found to be 
very similar in flavor to the original honey, and was rated only 
slightly below the original in acceptability. Aroma of the re 
eonstituted honey was a little weaker than the original. With 
the table-grade dried honey, a few of the tasters detected a 
trace of heat developed flavor which they considered as not 
objectionable. 

Color of the honey did not change significantly on drying 
The pure bakers’ amber honey had Pfund color readings of 
$2 mm and 94 mm before and after drying, respectively. The 


pure, white alfalfa-sweet clover honey had readings of 24 and 


32 mm Pfund, both of these readings being in the ‘‘ whit 
class. 


STORAGE TESTS 


A number of tests were run to determine the stability of the 
dried products during storage. Flavor and color of the dried 
honeys showed no appreciable change after a year’s storage at 
room temperature. Caking of the dried products, however, did 
occur under some conditions. The dried honey is a thermo 
plastic material, and if stored at sufficiently high temperature 
it will soften and may cake. 

For the caking tests, samples were run at least in duplicat: 
Containers used included one- and two-quart Mason jars and 
No. 10 eans. In evaluating the samples after storage, caking 
was considered not significant if any lumps present could easily 
be broken apart by brief light shaking, or by applying a light 
direct pressure, or if they constituted only a very small per 
centage of the total sample. 

When caking did oceur under a given set of conditions, it 
usually took place within from one to ten days. Where signifi 
eant caking did not oecur, the sample was held under the test 
conditions for at least two months. 

The results of the ecaking storage tests are summarized it 
Table 2. The témperatures shown are approximate, in that 
other variables besides those listed also affect eaking. For 
example, the greater the depth of material in the container, 
the greater the tendency to cake. The depth of material used 
in these tests was about six inches. Depths appreciably greater 


TABLE 2 


Approximate temperature limits for storage of dried honeys 
without objectionable degree of caking' 


Approx temp limi 
for storage without 
Per cent objectionable 
Particl 
Type of honey added ——? caking, ° F 


size 
sucrose 


Without With 


desiccant desiccant 


Bakers’ amber 2-mesh 


mesh 


mesh 5 
mesh 
mesh 
mesh 
White, alfalfa 
sweet clover mesh 
mesh 
mesh 
Fancy clover 
table-grade white 13 2-mesh 


‘Limits shown approximate only Caking affected also by depth of 
material, time at temperature, mechanical agitation, dusting additives 
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(say twice as much) would probably lower the temperature 
limits slightly. 


Conversely, shaking or mechanical handling reduces the 


chances of caking. Caking takes time, sometimes weeks, and 
shaking by redistributing the partieles breaks apart any in 
cipient points of coherence that have already formed between 

ljacent particles. Thus it extends the time that the material 
remains free-flowing. 

As shown by Table 2, the addition of sucrose has a marked 
effect in increasing the resistance to eaking. The presence of 
inpackaged desiccant likewise raises appreciably the tempera 
ture which the material can withstand without caking. The 
effect of 1% of starch when added to the dried product as a 
dusting agent was to increase the resistance to eaking only 
slightly. Other dusting agents, such as caleium stearate for 
example, might prove to be more effective although their use 
has not been studied. 

If it were desired to eliminate the inpackaged desiccant, the 
product containing 50% suerose and 500% honey solids would 
prot ably store satisfactorily without desiceant at temperatures 
up to 90-95° F, 


HONEY ESSENCE 


The water removed from the honey in the evaporator is 
eondensed and collectes It has a fairly strong honey odor 
This condensate was ) I ted in aroma strength in a small 


glass continuous dist 


Z column, with the overhead produet 


constituting honey ‘essence’? of theoretieal 100-fold 
strength. ‘‘ Theoretical fold’’ is computed as the ratio of 
volume of original hon to volume of essence derived there 
from To evaluate strength of this ‘‘100-fold’’ 
essence, a series of dilutions fit were prepared a Te compared 
agaist the original honey f aroma strength by a panel of 
17 members. A fold of was thereby determined for the 
essence The characte 0 of this essence practically 
dentical with th: original honey. It is believed that 


this essence could flavoring material. 


fold essenee to the | molten hones 


Restoration 
ing rolls eould h: been done, as 


g dried fruit juices i). However, 


the dried honey possess adequate aroma without 
restoring essence, iis step was not considered neces 
sary. Also, essences oration would raise the produet moisture 
eontent and lower ening temperature somewhat, whieh is 
indesirabl Sale this essence ) itely wuld add to the 


neome realized from 


COST OF MAKING PRODUCT 
A detailed calculation was made of the cost of pro 
This caleula 
tion assumed the building of a completely new plant 


ducing the dried honey commercially. 


without any credit costwise for use of existing facili 
ties. Seale of output was taken as 1,000,000 pounds 
if dried honey per vear produced in 250 working days 
f 8 hours each. The fixed capital required was 
$150,000. When making pure dried honey (no added 
sucrose), the cost to make was computed at about 28 
‘ents per pound of dried product. A breakdown of 
the items making up this cost is shown in Table 3. If 
the production rate were doubled by working 16 
hours a day, the cost to make would be reduced to 
about 25 cents per pound of dried product. The sell 
ing price would, of course, be higher than the cost to 
make since it would include the additional items of 
the cost of selling and the profit. 

Most likely a commercial plant for drying honey 
would be set up in conjunction with an existing plant 
already processing and packing liquid honey. In this 
case part of the equipment and facilities required for 
the drying would likely be available, such as a build- 


ing, boilers, an office, ete. Using these facilities would 


reduce somewhat the cost to make as well as reducing 
the fixed capital required. When making dried honey 
containing added sucrose, the cost to make per pound 
of dried product would be less than the figures stated, 
since sucrose eosts less than hone \ solids 

A commercial plant set to manufacture the 
dried honey could als » used to produce a wide 
variety of dried fruit juices using the method de- 
scribed in a previous publication by the authors (4). 


The equipment for drying the concentrated juices is 


practically identical to that used for drying honey, 


and the operating procedures are very similar. 


USES OF THE PRODUCT 

One of the potential uses for the dried honey is in 
commercial and retail baking. Although a consider 
able portion of the total honey crop is used by the 
baking trade, the actual amount consumed is quite 
small compared to the total quantity of sweeteners 
chiefly sucrose that are used in baked woods. One 
reason for this may be that the handling of liquid 
honey presents problems to the bak It is commonly 
shipped and stored in 5-gallon (60 pound) cans. Fre- 
quently it granulates (crystallizes) within the can, 
necessitating special treatment and equipment re- 
cover it Sines hone. has a high viscosity, loss in 
adherence to the containers is appreciable unless 
special efforts to recover it completely are taken. The 
free-flowing dried hon ey would eliminate these prob- 
lems of viscosity and granulation involved in handling 
liquid honey 

One ‘‘natural”’ dried honey is in 
the field of packaged xes for household 
use. Here the hor 


as conferring the advantages which have been shown 


add sales appeal, as well 


to result from its i various baked goo dls, inelud 


ing improvements in fli ‘olor, texture, aroma and 
keeping quality (7, 


Another potential market dried honey is in 


confectionery. Honey is now included in certain types 
of eandy, such as honey nougats, sponges and eara- 
mels Use of dr ed ne hey would eliminate the flavor 
damaging high-temperature cooking now necessary to 
remove water in preparing many types of honey 
candies, 

Samples of the ied honey have been distributed 


to many interested ies, including honeVv processors 


TABLE 3 
Individual items comprising cost to make of pure dried honey 
on a commercial scale 


istratic 
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and distributors, food processing companies, a state 


honey advisory board, and university research scien- 
tists. At least two processors have shown active 
interest in possibly producing and marketing the 
dried honey, and one of these is currently planning a 


small-scale market test. 


SUMMARY 

A continuous process has been developed on a pilot- 
plant scale for producing dried honey. The product 
has color and flavor quite close to that of the original 
honey ; has free-flowing, granular physical form; and 
has long shelf life. It can be produced from both 
table and baking grades of honey, and either with or 
without the addition of sucrose before drying. The 
addition of sucrose raises the temperature at which 
the dried product will soften and thus makes it more 
resistant to caking at elevated temperatures. Honey 
essence of high potency and true aroma character can 
be obtained as a byproduct. Estimated costs of making 
the dried honey on a commercial scale are presented. 


The dried honey has applications in commercial bak- 
ing, in confectionery making, and in the production 
of packaged dry baking mixes. 
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Extract of Tamarind Fruit 


convenient to uge! 


concietent in reculte! 


Penick imports quality Tamarind fruit and proc- 
esses it entirely within our own plants to produce 
a syrupy extract, uniformly high in active flavor 


principles. 


More convenient to use and store than the nat- 
ural fruit, Penick’s Tamarex is standardized for 
flavor, color, aroma and percentage of fruit acids. 
It yields unvarying results in your barbecue and 
worcestershire sauces. 


We will gladly submit samples for critical eval- 
uation and taste test. 


S. B. Penick & Company 
100 Church Street, New York 8, N. Y. 


Gentlemen: Please send samples of Tamarex Extract 
a of Tamarind fruit. 
NAME = 
al 
ai 


Botanical and Allied Products Division 
S$.B.PENICK COMPANY 
100 Church St., New York 8 * 735 W. Division St., Chicago 10 
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Miller Brewing Company 

uses Foxboro Magnetic Flow Meters to 
control of 
their flow to filters. Since Magnetic 


provide precise, automatic 


Meters have no flow restrictions of any 


type, they are cleaned 


“in place” by 
sending cleaners and ball brushers right 


through the line. 
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ab 


beer, 
milk, 


International Salt Co. 

uses 6 Foxboro Magnetic Meters to 
measure 220° salt brine discharged from 
filters of Recrystallizer Process. Meters 
have corrosion-proof liners — give linear 
measurement, with an accuracy of +1% 
of range across the entire scale. Meters 
are installed outdoors — need no pro- 
tective housing. 


the 
Meter 


Winebrenner Cannery 

cut its town sewage tax by installing this 
8 in. Foxboro Magnetic Flow Meter in 
effluent line. Town used to bill on basis 
of water consumption — now bills on 
flow meter readings. In canning season, 
when much water is shipped out with 
their products, savings are considerable. 
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molasses, Juices, 
wastes... 
Magnetic 
them all 


Write for 
Bulletin 20-14 
The Foxboro 


Company, 


— 358 Norfolk St. 
Ralston-Purina Company Anheuser-Busch, Inc. 
uses a Teflon-lined Foxboro Magnetic Corn Products Dept. installed Foxboro Foxboro, Mass 
Meter to meter molasses into animal Magnetic Meters to meter starch slurry F . 
feeds. Flow rate is accurately controlled direct from storage to converter. Meas- 
by Foxboro Dynalog Recorder-Controller urement is made by electrodes flush- 
shown above. Dynalog” instrument also mounted in meter wall. Meter accuracy 
provides instantaneous reading of flow is unaffected by changes in slurry den- 
rate, as well as a chart record of each sity, temperature, pressure, viscosity or 
24-hour operation. *Reg. U.S. Pat. Off. chemical composition. COCeeeeseeeeeseeeeeseeseeees 
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...the worlds first lignin vanillin? 


... produced by the world’s largest supplier? 


One answer to all three questions... 


VANILLIN 


The first lignin vanillin, Zimco VANILLIN, 
is unparalleled for its superb flavor and 
exquisite aroma. Marketed by STERWIN 
CHEMICALS INC., it is the choice of discrim- 
inating flavor chemists everywhere. 


ZIMCO VANILLIN’s outstanding excellence 
and uniformity of flavor are the result of its 


exclusive manufacturing process, developed 
through years of scientific research. 

And the users of ZIMCO VANILLIN receive 
the benefits of STERWIN Technical Service 
... practical assistance and recommenda- 
tions which are based on the broadest expe- 
rience in the vanillin field. 


CONSULT YOUR FLAVOR SUPPLIER 


Subsidiary of Sterling Drug Inc. 


1450 BROADWAY, NEW YORK 18, N.Y. 
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Cake Doughnuts and Yeast- 
Raised Doughnuts’ 


Manuscript received April 1, 1960 


Mis: BAKERY FOODS are very per- 


When stored at room temperature they 


ishable. 


rapidly become stale which causes a considerable eco 
nomic loss to the consumer as well as the baking in- 
dustry. It has long been known that if bread is frozen 
quickly and stored frozen it remains fresh for an 
extended period (5). Within the past few years re 
sults of extensive systematic studies to determine the 
effects of freezing and defrosting rates and tempera- 
ture of frozen storage on bread freshness and firmness 
have been published by Pence and co-workers (12, 13, 
14). The same investigators have also studied the con- 
ditions required for the freezing of cakes (10, 11). 
Most of the published material on the freezing of 
doughnuts is fragmentary. Gordon (6) reported that 
unwrapped doughnuts could be stored successfully 
for 7 days at a freezer temperature of 8° to 10° F. He 
found that freezing at 0° F minimized condensation 
on the icing during freezing and that rapid defrost 
ing had the same effect. Tyor (17) froze both cake 
10° F with 
forced air circulation and stored them at 10° F. He 
recommended that icing be applied only after defrost 


doughnuts and yveast-raised doughnuts at 


ing. Anderson (1) stored boxed cake doughnuts for 
$} days at 8° F. He found them palatable but notice 
ably firm. A study of the effect of freezing packaged 
cake doughnuts on their firmness was reported by 
Steinberg (16), who also investigated the stability of 
i¢ings and glazes 

This paper reports an investigation undertaken to 
obtain information about consumer acceptance of 
frozen cake and yeast-raised doughnuts. Changes in 
acceptance caused by variation in conditions of freez 
ing, defrosting, and storage were measured by sensory 


panel and firmness tests. 


METHODS AND MATERIALS 


Doughnuts were made in the Experimental Bakery, Ameri 
ean Institute of Baking, using formulas shown in Table 1 
Commercial formulas vary through a considerable range in 
these 
experiments represent medium-rich produets with a high degre« 


ingredients and their proportions. The formulas used in 


of acceptability when fresh. The frying temperature was 370 
to 380° F. Cake doughnuts were made in 2 sizes, approximatel) 
10 oz per doz and 13 oz per doz. Yeast-raised doughnuts 
weighed 20 o7 per doz None were iced or glazed. When 


packaged, commercial doughnut boxes supplied by large whole 


*The research on which this paper is based was conducted 
by the American Institute of Baking under contract with the 
U. S. Department of Agriculture under the authority of the 
Research and Marketing Act of 1946. The contract 1s super 
vised by the Western Utilization Research and Development 
Divison of the Agricultural Research Service. 


Freezing, Defrosting and Frozen 


Preservation of 


le bakers were 
paper board with g 
dow. Boxes were o 


cake doughnuts weig 
row to fill boxes me 
doughnuts weighing 


to fill boxes measu 


ngredient 


\ 

4 
Salt 
Suga 
Bak powd 

vonfat dry milk 
ening 
Wr gg 
Ege ks, dried 
menta 


Doughnut tem 


constantan thermo 


W. G. Bechtel and 


American Institute 
cago, Illinois 


TABLE 1 


Formulas for doughnuts 


K. Kulp 
of Baking, Chi- 


ised These were of 0.018 inch laminated 
reas roof inner lining and cellophane win 
ae Yeast s doughnuts and the 
rhing 13 oz per doz were packed in a single 
suring 2% by 2%, by 9% inches. Cake 
| zZ per doz were packaged in 4 rows of 
ring 2% by 44 by 8 ir 


Yeast-raised 
doughnuts? 
parts by weight 


100 
16 
16 
16 
s ere measure vith 5U-gage copper 


nter midway be 


ween the outsid nd ( Readings were made with a 
portable potent its of packaged 
loughnuts were ide O1 ughnut in the center of the pack 
ige The equipment for fr ng ! defrosting has been 
leseribed elsewhere in det ‘ ind defrosting cabi 
net were thermostat g t intain the preset 
temperature withi l Each was equipped with a variable 
speed blower During ezing, t ture measurements were 
made at 1 to 2 min r r sing rapped units and at 
min intervals for } ged units 7 F to a tempera 
ire 10° F above tl the ree During defrosting the 
easurements were tron 7 | 
For evaluating tl s of « litions of freezing, defrost 
g, and frozen storag riness surements were made with 
he Baker compressimetet ising compression of 2.5 mm, 
Tests were made 1 nel s erumb. Two cubes 
tuken from each of ) doughnuts and the values averaged. 
e ng of baker nsists of changes that oeeur dur 
ng storage that res lecreased consumer acceptance except 
those due to the act n ¢ spoilage rganisms i). In addition 
firming there ! ge I ror ste, texture, crumbli 
ness, and perhaps other factors Most of these cannot be 
measured objective I ' in bes determined under 
horatory eonditions neans of a sensory panel. Sensory 
panel tests were ne rf 0 members seleeted be 
use of their abilit stinguis fferent degrees of fresh 
ness. The procedure panel selecti nd for product testing 
was that employed | | ht I Meisne except that a 
symmetrical 8-point ting was used. The ratings were 
uy fresh, fresh, moc sh. 8 ly fresh, slightly stale, 
stale, and very stal For tabulation and statistical analysis of 
the results the rating j sta was given the value 1. Sueces 
sive ratings were given consecutive itegers to 8 for very 
resh. Throughout this paper the terms describing freshness 
and staleness refer to results of panel tests. All experiments 
were performed in dup leate 
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RESULTS AND DISCUSSION 


Effect of temperature and air flow on rate of freezing. In 
Table 2 data are given for the times required to freeze un 
wrapped and packaged cake doughnuts from 70° F to 10°, 0°, 
and 10° F under various conditions of freezer temperature 
and air flow rate. Similar data are given for yeast-raised 
doughnuts (Table 3). No distinet freezing zone was observed, 
and the curves were similar in shape to those previously pub 
lished for cinnamon rolls (7). Differences in freezing times 
between the sizes of cake doughnuts, when frozen singly or 
in packages, were so small that average values are given in 
Table 

In freezing single unwrapped doughnuts of both types to 
10° F without foreed air circulation there is an advantage in 
operating the freezer at —10° F rather than at 0°, sinee time 
of freezing is reduced to approximately one-half by this tem 
perature change. There appears to be no practical advantage 
in using a freezer temperature lower than —10° F unless the 
products are to be stored below 0° F. The same observations 
apply to packaged yeast-raised doughnuts. For packaged cake 
doughnuts the freezer temperature —20° F resulted in a ma 
terial deerease in the time required for the temperature to 
reach 0° F. The desirability of using circulating air for rapid 
transfer of heat from the product is evident from the freezing 


TABLE 2 
Time required to freeze cake doughnuts under varied temperature 
and air flow conditions 


. Rate of air circulation, ft/min 
Freezer Freezing 
temperature interval a 150 500 1,000 
unwrapped 


Freezing time, min 


TABLE 3 


Time required to freeze yeast-raised doughnuts under varied 
temperature and air flow conditions 
Rate of air circulation, ft/min 


Freezer 
temperature ‘ 150 500 1,000 
unwrapped 
Freezing time, min 


Packaged 


104 
64 


times. At all temperatures the low air flow of 150 ft per min 
resulted in a great decrease in the freezing time of the un 
wrapped doughnuts from that required without circulating air. 
ligher rates of air flow gave, in general, only small further 
decreases with eake doughnuts. 

Yeast-raised doughnuts with their more open cell structure 
showed an appreciable decrease in freezing time with air flow 
at 500 ft per min. The freezing time of packaged doughnuts 
was miterially redueed by cireulating air, although the pro 
portionate reduction was far less than for the unwrapped. 
Increasing rates of air flow to the maximum of 1,000 ft per min 
caused appreciable decreases in freezing time. 

Effect of temperature and air flow on rate of defrosting. Fur 
defrosting experiments the doughnuts were equilibrated 18 hr 
at O° F. Defrosting time was taken as that required to raise 
the temperature from 0° to 70° F. Data for different condi 
tions of temperature and air flow are given in Tables 4 and 5 
As in freezing, the defrosting times of the 2 
doughnuts, either unwrapped or packaged in the 2 types of 
box were so nearly the same that average values are given in 
Table 4. Without eireulating air unwrapped doughnuts of 
both kinds were defrosted at 115° F in approximately one-half 
the time required at 75° F. At each temperature they defrosted 


sizes of cake 


much more rapidly when air was circulated at 150 ft per min. 
than without cireulating air. This rate was evidently sufficient 
to supply heat to the surface of the doughnuts as rapidly as it 
could be absorbed, sinee increased rates of air flow had litthk 
additional effeet. 

Packaged doughnuts without circulating air defrosted at 
115° F in less than half the time required at 75° F. At eneh 
temperature there was a material decrease in defrosting time 
as the rate of air flow was increased, to 500 ft per min. The 
further decrease in defrosting time when the rate of air flow 
was increased to 1,000 ft per min was comparatively small. 

In these experiments the number of individual doughnuts 
or boxes which were processed at one time was relatively small 
and did not utilize the full space of freezer or defroster. In 
commereial production full utilization of space is to be ex 
pected. To attain the speed of processing of these experiments 


TABLE 4 


Time required to defrost cake doughnuts under varied 
temperature and air flow conditions 


Rate of air circulation, ft/min 
Defroster temperature F 
150 500 


unwrapped 


Defrosting time, min 


TABLE 5 


Time required to defrost yeast-raised doughnuts under varied 
temperature and air flow conditions 


Rate of air circulation, ft/min 
Defroster temperature ° F 
0 150 500 
Single, unwrapped 


Defrosting time, min (0° to 70 


24 19 20 
17 11 10 
12 7.5 6 
Packaged 
110 

61 

49 
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0 70 to 10 42 11.5 
1 
. 
12.5 12.5 11 
70 to —1 4 18.5 19.5 13.5 
Packaged 
TO tol 70 65 
- 
‘ 
- 
Singl 
@ 70 to 12 111 73 
thy 75 23 16.5 16.5 17 
115 12 65 6 
Packaged 
75 123.5 101 16.5 95.5 
115 47.5 9 $1.5 
0 70 to 10 29 12 9 
17 
10 70 to 
Zt 15 7.5 7 1.000 | 
20 70 to —10 52 in 
> 
| 
0 70 to 10 71 65 59 75 19 
10 95 9 
| 
1 70 te 121 i 
Jf 58 48 75 69 
95 
20) 10 to 129 116 101 115 


FREEZING, DEFROSTING 


any given temperature the produets must be spaced to per 
mit air flow between the units, and the air fl rate must be 
sufficient to maintain the air at the surface of the unit at 
approximately the temperature of the freezer or defroster. 


Effect of freezing and defrosting rates on freshness and firm- 
ness. To be in accord with commercial practice the doughnuts 
were pack: ged before freezing and the packages were opened 
immediate ly before testing. Storage effeets were minimized by 
freezing the doughnuts 2 hr after frying, and defrosting them 
as soon as possible after equilibrium at 0° F had been attained. 
The total elapsed time from frying to testing the defrosted 
doughnuts was approximately 20 hr. Data for changes in 
freshness and firmness are given in Table 6. Two hr after 
f ying, both types of doughnuts were rated fresh by the panel 
(ratings 7. te 7.1 Freezing and defrosting lowered the 
rating to moderately fresh, approximately 6, This lowering of 


‘ 


significance at the 5% level. 


freshness is at the borderline of 
Within the limits employed, differences in freezing and 

frosting times had little effeet on freshness ratings. There was 
no observed inerease it ness when eake doughnuts were 


frozen and defrosted Under the other conditions thu 


increase in firmness wi: very small. Freezing and defrosting 
had a gre: r effect he firmness of yeast-raised doughnuts. 
However, ie inerens vas significant at the 5°) level only 
when freezi freezing and defrosting were slo’ 

These effects : nil thos found for other bakery foods 


richer than b 


Frozen and defrosted doughnuts were far less firm than 
those stored for 24 | ‘ 70° F. Under conditions the 
firmness of both doughnuts inereas o nearly the 


same value, 92 to 96 g@ per square inch. This increase in firn 
, 


ness appe: i omparatively little effeet on the 
freshness rating g cake doughnuts. They were rated 

between mod j sh and slightly fresi, a rating not 
significantly lower * the frozen and frosted dough 
nuts. The freshne i yeast-raised doughnuts stored 


F for 24 hr 


stale and mod ‘ stale 


lowered, to 3.6, between slightly 
This shows that they were no longer 
considered pala e. Considering both freshness ratings and 
firmness, ‘ s advantageous to freeze both types of 
doughnuts unless they are to be consumed on the day they are 
fried 

Moisture loss on freezing and defrosting unwrapped dough 
nuts. Lo f moture trom bakery foods is alwavs undesirabk 


Beehtel and 


becaus¢ is interp d as loss of freshness 


leisner shower of moture from bread 
caused i int decrease in freshness, and ulp, Ponte, and 


Becht have shown that moisture loss causes rapid staling 


TABLE 6 


Effect of time of freezing and defrosting on the freshness 
and firmness of doughnuts 
Rate of 


tute of freezing defrosting 


Rapid 
Slow 
Rapid 
Siow 


ised doughnuts* 


Rapid 
Siow 
Rapid 


Slow 


f defrosting 
Without 
Rat ale ery é freah 7 moderately fresh 6 
fresh 5, slig ( vw stale 3, stale very stale 1 
Minimu , nt ce at 5% level: freshness rating 
firmne 
‘Minimum signif it differ i level: freshness rating 


Grmness 7.2 


FROZEN 
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of white and urements of moisture loss 


during freezing temperatures of 0° and 

20° F with air \ es ( : , 900 and 1,000 ft per min. 
The time during which moisture loss was measured was that 
required to lows | emperature from 7 to a temperature 
10° F above that of . Neither type of doughnut lost 
appreciable mois no relationship could be found be 
tween the slight ch moisture and either freezer tem 
perature or rate of rt This would be expeeted, since the 
surface 0 the dou Was cooled apidly with rest lting 
water. Where the 
t appears entirely 


rapid lowering of the 
greatest possible spee¢ 
practical to freez 
Moisture losses vrapped doughnuts from 
oster temperatures of 75°, 
OF and nd W in iir flow rates as during 
freezing. Resi how Table 7. In these experiments 
relative hun | was 54%-58% at 
75° F. 35% a and % at 115° F. Penee, 
Standridg ni oO} i I udy of the defrosting 
of unwra il a found | i oss of moisture de- 
pended pe re, lati humidity, and time of 
‘ iir velocity the best 
re change was near 
these findings apply 
humidity near 50%, 
With increase in 
iere and with increase 
higher moisture loss. 
itmosphere of the de 
| for their temperature 
noisture losses, Values 
cessity of controlling 


of exposure 


at higher temperatures 


Effect of storage 


temperature on freshness and firmness. 
izhnuts used for this stu ere packaged in the boxes to 
ite commere ind to insure against moisture 
were froze1 ( wit! r flow at 1,000 ft per 
ind defrosté 5 = reulating air. Data for 
doughnuts are n in Table 8. Freshly fried cake dough 
panel and their firmness 
eezing and defrosting is 
rmness at 1 day at 0° F, 
7 were essentially 
and showed little 
efrosting. There 

ever, at both 20° and 
freshness rating was 
and the firmness had 
decrease in freshness 

tly lower than that 
day. Storage 


Change in moisture of unwrapped doughnuts under varied 
defrosting conditions 


temperature, F 


= 5 
Tables 4 


s 30 min. 


4 
| 
; 
| 
4 
| 
i 
| 
| 
i 
at 
a 
| 
une pe 
and 
| 
D 
dt 
lo 
n at 
n 
| 
tl 
‘ 
eau 
in TABLE 7 
sting :/sq 
Freshly fried 7.1 15 a 
Rapid 6.1 45 
Rapid 6. Detroster 
Rate of air - 95 115 
Slow 6.2 in irculation 
\fter 24 hr at 70° 5.5 92 ft/min Mi ire change, % 
Freshly fried 7.0 l Cake doughnuts : 
Rapid 61 6 2 1.3 0.5 3.3 
4 Rapid 6.2 150 12 0.8 
Slow 6.0 11 4 ) 14 4 06 14 
Slow 5.8 43 1.8 0.7 4.5 
\fter 24 hr at 70° ..6 o6 
Yeast-raised 
I t 11 | Air flow 
150 0.5 1.2 0 0.6 
ghily 6 + an 
1.0 
| 1 Time in def er eq s defrosting time shown in b 
3 11 nd 
(2) Time in defroster equals defrosting time 
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TABLE 8 


Effect of storage time and temperature on the freshness and 
firmness of cake doughnuts 


Temperature of storage, ° F 


Days in storage 


rams per square inch? 


u 


4 
4 


55 
73 

Minimum significant dif 
ence at 


Minimum sigt 


for 56 days at 0° F caused no further deerease in freshness 
rating. At 0° and 20° F the firmness remained essentially 
constant for 21 days, but increased significantly after 56 days 
at 0° PF, 

At both 20° and 10° F yeast-raised doughnuts staled and 
firmed rapidly, as shown in Table 9. After storage for 7 days 
they were rated slightly stale, indicating that they were not 
acceptable to the panel, and they had firmed slightly more than 
those at 70° F for 1 day. In contrast, there was little evidence 
of staling or firming in 21 days at 0° or —20° FP, or in 56 days 
at 0° F. 

Within the limits of storage time of these experiments 0° F 
appears to be adequately low for preservation of freshness and 
prevention of undue firming. Above this temperature there is 
u significant increase in the firmness of both types of dough 
nuts and signifieant loss of freshness by yeast-raised doughnuts, 
within 7 days. Freshness ratings and firmness values were no 
better at —20° F than at 0° F. 


SUMMARY 


In the freezing of packaged doughnuts, foreed air 
circulation at rates exceeding 500 linear ft per min do 
not appear to produce additional benefits in lowered 
rate of freezing. For doughnuts to be stored at 0° F, 
freezer temperatures of —10° F or —20° F will ma- 


TABLE 9 


Effect of storage time and temperature on the freshness and 
firming of yeast-raised doughnuts 


Temperature of storage, ° F 
Days in storage 


per square ine 


40 
38 


‘For rating scale see Table 6, footnote 2. Minimum significant 


ference at 5% level 0.8 


®* Minimum significant difference at 5% level 14.6 


terially lower the freezing time. There is a material 
gain in speed of defrosting through use of elevated 
temperature (115° F) and foreed air circulation at 
500 ft per min. Freezing and defrosting lowered the 
freshness of doughnuts, but had far less effect than 
standing at room temperature for 24 hr. Within the 
limits employed, differences in freezing and defrost- 
ing time had only minor effects on freshness or firm- 
ness of doughnuts. If speed of freezing is of major 
importance, doughnuts may be frozen unwrapped 
with little moisture loss. Appreciable moisture loss 
occurs during defrosting of unwrapped doughnuts 
and this practice is not recommended. For frozen 
storage the temperature 0° F appears adequately low. 
Above this temperature doughnuts become stale and 
firm rather rapidly. 
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Morningstar-Paisley is the country’s foremost supplier 
of potato starch and the major importer of food tapioca 
and arrowroot. Modern production facilities are used to 
process highest quality refined and pregelatinized food 
starches to meet all requirements. 

REDISOL,* FRUITFIL,* TENDERFIL,* and FREEZIST® are 
Morningstar-Paisley food starches used by quality- 
conscious bakeries, canned food, frozen food and food 
specialty processors from coast to coast. 

You will profit by knowing them better. 


Morningstar-Paisley is the nation’s leading source for 
food-quality water soluble gums—Gum Arabic, Gum 
Karaya, Gum Tragacanth, Locust Bean Gum, Guar 
Gum, Agar-Agar, and Okra Gum. We select, sort, 
grind, blend, and refine them into function-serving 
ingredients for the food and beverage industry. 

The stabilizing, water holding and thickening prop- 
erties of these natural gelling agents are depended 
upon by major food processors. Morningstar-Paisley 
can be depended upon to supply them. 

You will profit by knowing us better. 


Ask about Morningstar-Paisley’s complete line of food 
starches, flours and gums. Tell our Food Technologists 
about your special requirements for thickening, binding 
or emulsifying. Write direct to... 

MOoRNINGSTAR-PAISLEY, INc., 630 W. 51st St., New 
York 19, N. Y. 


*Reg. applied for 


unt | = 
—— 
Continuous Research Starches, Gums, Resins, 
eis. te Pro o All industry 


cities from coast-to-coast. In Canada: Morningstar-Paisiey of Canada, Ltd., Toronto 
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KEEP FAITH WITH NATURE— GUARD HER GOODNESS 


"NATURE'S YELLOW’ 


the 


Versatile 


Color 


SAFE AS A NUTRIENT=— SAFE AS A COLOR 


ACTIVITY Beta CAROTENE is the color that nourishes. Its vitamin A 
activity is 1,666,660 U.S.P. units per gram. 

AVAILABILITY Six practical, convenient forms for every food use. 

MISCIBILITY In either water-base or oil-base foods. 

POTENCY Greater color values that count, from a small amount. 

PURITY Virtually 100% pure. Free from useless extractives or residues. 

QUALITY Achieved by meeting the most exacting specifications. 

SAFETY Recognized safe as a nutrient. Accepted in U.S.A. and many 
other countries. 

UNIFORMITY Standardized, unchanging, true color, lot after lot. No tinge of 
green or red. 

UTILITY Recommended for foods and beverages requiring yellow to 
orange color. 


Add up to yarsatllTt) for Beta CAROTENE 


the Color that Nourishes 


USE IT FOR Margarine ¢« Shortening Fruit Drinks, Fruit Juices 


Salad and Cooking Oils & Concentrates 
Mellorine & I 4 —— Puddings & Egg Yolk Products 


Pie Crust & Cake Mixes Dessert Toppings ¢ Popcorn 
Baked Goods ¢ Frozen Foods Cheese ¢ Soups ¢ Creamed Foods 


Send for samples and technical literature. 


Use 
Beta 


CAROT 

Call Roche © ine 
Taare Vitamins come RIGHT from Roche” 
NOURISHES 


FINE CHemicats Division HOFPFMANN-LA ROCHE INC. 
Nutley 10, New Jersey: NOrth 7-5000 e New York City: OXford 5-1400 
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The Utilization of lonizing Radiation to 


Increase the Storage Life of 
White Potatoes’ 


Manuscript received April 12, 196 


 —— WORK on the influence of 


ionizing irradiation on white potatoes by Sparrow 
and Christensen (7) created considerable interest in 
the possible utilization of irradiation to increase the 
storage life of potatoes Excellent control of sprout 
ing with no deleterious side effects was obtained with 


dosage s as low as 5.0 kilorep.* 


The inhibition of sprouting was confirmed by a 


number of workers (1, 3, 5, 6,7). Concomitant with 
sprout reduction, weight loss and shriveling were 


reduced ‘Zz. 4) 
dosages of 20 and 80 kilorep® did not increase dif 


Other investigations revealed that 


fusion of nutrients from wounds or influence the rate 
of maceration of potato flesh by certain bacterial soft 
rot organisms (9). However, periderm formation was 
prevented by the 20 and 80 kilorep “ dosages, and even 
dosages as low as 2.5 kilorep® interfered with normal 
periderm development (1). Suberin development, al 
though retarded initially by irradiation, soon com 
pared favorably with controls (7) Whether irradi 
ation in the dosages required for sprout inhibition 
increases or decreases the rate of potato flesh break 


down by micro organisms is still undecided (2, 4). 


In the first large seale experiment involving some 
20 to 25,000 pounds each of two varieties the results 
were extremely discouraging (6). The irradiated 
potatoes (lecayed more rapidly than the controls. Two 
dose ranges were used, 15—22,000 and 30-44,000 kilo 
rep." The irradiation was accomplished with spent 
fuel rods at Idaho Falls, Idaho and the potatoes were 
stored for observations in nonrefrigerated storages it 
Maine ( onsequently, the potatoes received consicer 
able handling before and after irradiation. 

The studies reported in this paper had the follow 
ing objectives: to study the influence of dosages rang 
ing from 0 to 15 kilorep ? on four varieties each grown 
in a different geographical region within the United 
States; to determine the value of different curing 
methods; and to determine the influence of delaying 
the exposure to ionizing radiation. Coordinated 
studies dealing with storage rot susceptibility of these 


* Journal paper No. 1573 of the Purdue Agricultural Experi 
ment Station. This paper reports research undertaken in eo 
operation with the Quartermaster Food and Container Institute 
for the Armed Forces, Qm. Researeh and Engineering Com 
mand, U. 8S. Army, and has been assigned number 1092 in the 
series of papers approved for publication. 

Present address Department of Horticulture, Washington 
State University, Pullman, Washington. 

Quartermaster Food and Container Institute for the Armed 
Forees, Chicago, Illinois 
* 1 kilorep 0.93 kilorad 


M. Workman, M. E. Patterson,” 
N. K. Ellis, and F. Heiligman ‘ 


potatoes were conducted at Michigan State Univer- 
sity (2). 
MATERIALS AND METHODS 
eties were grown in the following loca 
J 


Nort} 
Minneso 


ison, Indiana; Red Pontiae 
Katahdin—Presque Isle, 
ot, Idaho. All were U. 8S. 
the potatoes were shipped 
it 47° F until treatment. 
potatoes were irr i W gamma rays from Cobalt 60 
Fission Produet ratory, niversity of Michigan, 
Arbor, Michiga 
studies were divide » t al In Part I, atten 
is eentered yptimum irradiation 
ind method of irlng an l art Il, the major em 
was to determine t est 0 irradiate. 
art I, dose lev : 0.0, 7.5, 10.0, 12.5, and 15.0 
‘re employed. The potatoes were irradiated in heavy 
which contained about 
f fitted with a cover and 
ed on thei ! rou! h Ircé One half of the dosage 
was applied to one side TI OX were then reversed for the 
remainder of the dosag or in dose level of plus 5% 
is estimated, e.g., 5 1 | { 9.25 kilorep. 
Prior to irradiation the eb ») variety was divided into 4 
ial lots. One t wa 1iot intentionally cured. A second lot 
ured at 70° F and high relati humidity for about 7 
immediatels third lot was eured 
rth lot was cured both 
treatments will be 
and pre-and post 
e, respectively 
Since it was 
nent of Red 


only the pre-eure 


iring during ship 
Burbank potatoes, 

treatments were 
mploved 


The bulk of eriment and distance to the irradi 


tion souree t d irradiation : one time. Table 1 sum 


TABLE 1 


The date of harvest and the date of irradiation of the potatoes 
used in part one of the studies 


Date 
lrradiated 
Dec..4, 1956 
Dec. 18, 1956 
Jan. 2, 1957 
Jan. 2, 1957 


rizes the harvest in f irradiation of the 
otatoes used wt J ing treatment, the potatoes in 
Part I were sto at 41° F and 55° F and a relative humidity 
generally above 85% lly all treatments were replicated 
8 times with eael plication containing about 10 lb. After 
ibout one vear of storage 4 re pheations were no longer periodi 
illy weighed but were used for destructive samplings. When 
he potatoes were destructively sampled observations for inter 


il diseoloratior rate of raw darkening were made. 


al 
Pall 
| 
iil 
=| 
i 
— 
| 
| 
| 
| 
| 
| 
| 
| 
| 
‘ 
if 
Variety 
Harvested 
Sebage N 1956 
Red Pontiacs Oct. 1 in 
Russet Burbank Oct. 17, 1956 ie 
| 
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Limited cooking tests were made on certain treatments after 
various periods of storage. Decay was measured by weighing 
and tuber counts. There was good agreement between the two 
measurements; therefore, for brevity the decay data reported 
is based on tuber count. 

In Part II, the same 4 varieties were used. However, only 
4 levels of gamma radiation were employed: 0, 7.5, 10.0, and 
12.5 kilorep. The potatoes were only cured prior to irradiation. 
The original plan in Part II was to irradiate immediately after 
harvest, again about the mid-point in the dormancy period and 
again after the end of the dormancy period. However, due to 
various difficulties the first irradiation was not done until 
December 4, 1956; the second irradiation was on January 3, 
1957 and the third irradiation on January 30, 1957. The pota- 
toes were stored at 47° F prior to and after irradiation. 


RESULTS 


Due to its bulk, no attempt will be made to present all of 
the data obtained. Rather, certain key figures have been se- 
lected which illustrate, for the most part, the important features 
of the results. 

Sprouting observations: A dosage of 5 kilorep prevented 
sprouting of Sebago, Katahdin and Russet Burbank potatoes 
stored at 41° F. Complete sprout inhibition of Red Pontiac 
potatoes at 41° F required 7.5 kilorep. The lowest dosage 
employed at 47° F, 7.5 kilorep, prevented sprouting on all 4 
varieties. In 55° F storage, 7.5 kilorep inhibited sprouting of 
Sebago, Katahdin, and Russet Burbank but Red Pontiac re- 
quired 12.5 kilorep for complete inhibition, although practical 
control was obtained with 10.0 and even 7.5 kilorep. 

Decay observations: The rate of deeay at 41° F of Sebago 
potatoes was influenced by curing treatment (Figure 1). Ir- 


SEBAGO 41°F. 


© NO CURE 


PER CENT GOOD 


© PRE-CURE 


x————x POST CURE 


4—--——-& PRE AND POST CURE 


4. 
200 400 600 
DAYS FROM HARVEST 


Figure 1. The influence of curing treatment on the decay 
rate of irradiated Sebago potatoes stored at 41° F. Each line is 
an average of 5 irradiation treatments. 


radiated potatoes which were not cured decayed most rapidly, 
and the pre- and post-cured potatoes had the lowest deeay rate. 
Potatoes pre-cured and post-cured were intermediate in decay 
rate and decayed at the same rate. 

In contrast to Sebago, the other 3 varieties stored at 41° F 
decayed at the same rate whether pre-cured alone or pre- and 
post-cured. 

In 55° F storage, differences in the decay rate between 
curing treatments were minor. 

The influence of irradiation dose level on the deeay rate at 
41° F is illustrated for Sebago potatoes in Figure 2. Between 
85 and 95° of the Sebago potatoes were still intact 400 days 
after harvest. At this time deeay was slightly greater in the 
12.5 and 15.0 kilorep treatments than in the controls and lower 
dosages. Beyond 400 days decay proceeded rapidly in all treat- 
ments. Essentially the reaction of the other varieties to dose 
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100 


SEBAGO 41°F. 


@ 


-© CONTROL 


o——* 5.0, 7.5 KILOREP 


PER CENT GOOD 


4—-—4 10.0 KILOREP 


o—-—o 12.5 


18.0 
o™ 
200 400 600 
DAYS FROM HARVEST 


Figure 2. The influence of irradiation dose level on decay rate 
of Sebago potatoes stored at 41° F. Each line is an average of 
the 4 curing treatments. 


Nn 


level was similar although the sharp increase in decay rate 
occurred sometime after 400 days (see below). 

The typical effect of dose level on decay at 55° F is illus 
trated by the response of Katahdin potatoes (Figure 3). Deeay 
was minor in all treatments up to 300 days at 55° F. Beyond 
this period, decay proceeded rapidly and at about the same 
rate in all treatments. 


100 


@ 


© CONTROL 
o———e 5.0 KILOREP 


x———x 7.5 


PER CENT GOOD 


a—-—a 10.0 
o—-—o 12.5 


200 
DAYS FROM HARVEST 
Figure 3. The influence of irradiation dose level on decay 


rate of Katahdin potatoes stored at 55° F. Each line is the aver- 
age of two curing treatments. 


Figure 4 illustrates the average decay rate of all sprout is 
hibitory irradiation treatments and respective controls of the 4 
varieties at 41° F. Control and irradiated Sebago potatoes 
decayed at the same rate. Russet Burkank reacted similarly, 
but rapid decay did not occur until after 600 days. Irradiated 
Katahdins decayed slightly faster than their controls. For 
example, at 500 days 98% of the control potatoes remained 
and 89% of the irradiated. Conversely, irradiated Red Pontiac 
potatoes decayed more slowly than the controls; after about 
550 days in storage about 75% of the controls remained and 
90% of the irradiated. 

The average decay rate of all sprout inhibitory irradiation 
treatments and respective controls of the 4 varieties at 55° F 
is shown in Figure 5. Deeay was negligible up to about 275 
300 days from harvest with the exception of the Red Pontiae 
controls. These sprouted heavily and deeayed early in the test 
(not shown on figure). Beyond 275-300 days from harvest, 


a\’ 
\ 
°----- ‘\ | 
| 
\ 
| 
\ 
a 
100 NN 
|. 
\ \ \ 
a 
° 
800 
| 
| 


CONTROL 


100 


o 

© 60} 

a 
Zz o——e seBaco 

40h KATAHDIN 

ind \ 

x RED PONTIAC \ 


& RUSSET BURBANK 


= 


IRRADIATED 


4i° 


4 


\ 
© 60F \ \ 
\ \ 
\ \ \ 
gol e——e KATAHDIN \ \ *\ 
\ 
& - X———x RED PONTIAC \ x 
20+ o———a RUSSET BURBANK \ \ 
x 
o © 
A. o, @ 


4 
400 600 800 


DAYS FROM HARVEST 


200 


Figure 4. The influence of irradiation on the decay rate of 4 
varieties stored at 41° F. Controls shown above and irradiated 
below. Each line is an average of all curing treatments and the 
sprout inhibiting dosages. 


deeay proceeded rapidly and at similar rates in the irradiated 
varieties, 
did not 
figure presenter 
the 


was 


and control potatoes of the other 3 
the 
(Figure 6 


time of irradiation 
Although the 
representative of 


Delaying influence decay 


rate is for Sebago 
varieties. 
regardless of the 
that 


potatoes, it is other 3 


the 


Decay 


rute of irradiated similar 
date of irradiation, Also, it 
rate of the non-irradiated 


than that of the irradiated potatoes. 


potatoes 
the decay 


rapid 


should be noted 


potatoes was slightly more 


Weiaht loss observations: Weight loss of Sebago potatoes 
stored at 41° F was influenced by euring treatment (Figure 7). 
By a considerable margin pre- and post-cured potatoes lost 
weight most slowls Non-cured potatoes lost weight most 
rapidly. Potatoes post-cured or pre-cured exhibited an inter 
mediate rate of weight loss. In contrast to Sebago, rate of 
weight loss of the other varieties was similar following both 
the pre-cure and pre- and post-curing treatment. However 


the rate of weight loss of the 
siderably 

Weight loss at 55° F 
treatment. Sebago potatoes lost weight most slowly following 
the Non-eured lost 
most rapidly and an intermediate rate of weight loss was shown 


respective varieties differed con 
(see below 
was not influenced markedly by curing 
pre-cure treatment. Sebago tubers weight 
by potatoes either post-cured or pre- and post-eured. The other 
lost 
pre-cure or pre- and post-curing treatments. 
The rate of weight loss at 41° F 
levels of radiation except where sprouting occurred. 


varieties weight at the same rate following either the 
was similar following the 5 
Irradiated 
controls also lost weight at similar 
Not until 


rates of 


tubers and their respective 
rates for considerable periods at 41° F (Figure 8). 
the controls sprouted the 
weight loss. This oecurred at about 200, 300, 300 and 350 days, 
respectively, for the varieties Red Pontiac, Sebago, Katahdin 


was there a deviation in 


IONIZING RADIATION OF WHITE POTATOES 


PER CENT GOOD 


PER CENT GOOD 


55° CONTROL 


100r 


60r \ 


4 


55° IRRADIATED 
Bot 
60} \e 
SEBAGO \ 
40+ e———e KATAKDIN 4 
| X———X RED PONTIAC \ 
20+ a———a RUSSET BURBANK \ 
| 
200 400 


4 
600 
DAYS FROM HARVEST 
Figure 5. The influence of irradiation on the decay rate of 4 
varieties stored at 55° F. Controls shown above and irradiated 
below. Each line is an average of all curing treatments and the 


sprout inhibiting dosages. Red Pontiac controls decayed early in 
the study and are not shown. 


busbankk. A rather striking difference in the rate 
of weight loss at 41° F oceurred between varieties. 
ple, at 400 days, irradiated 
only 5% of their initial weight, Red Poritiac 
10%, Sebago 16%. 
Differences in the rates 


and Russet 
For exam- 
Russet 


Burbank potatoes had lost 
7.5%, Katahdin 


of weight loss following the 5 levels 
n at 41° F due 
This is 
Pontiac potatoes 


of irradiation were more striking at 55° F tha 


to more vigorous sprouting in certain treatments. 
illustrated by th 
The 


legree of sprouting. 12.5 and 


vividly response of Red 


(Figure 9 rate of weight loss was proportional to the 
15.( 
the lowest rate of weight loss. 
below 12.5 


The controls shov 


kilorep completely inhibited 
sprouting and gave As dosage 
was decreased kilorep, the rate of weight loss in- 
creased, ed the highest rate of weight loss. 
The rapid increase in the rate of weight loss of the 12.5 and 
15.0 kilorep treatments after about 250 days at 55° F was due 
to an increase in the rate of decay. 


The average rate of weight loss at 55° F of the non-sprouted 


irradiated potatoes and their controls is shown in Figure 10. 
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SEBAGO 47°F “Ate 


ONE MONTH 


PER CENT GOOD 


Two MONTHS 
THREE MONTHS 


NOT IRRADIATED 


i 


=r 


200 400 600 
DAYS FROM HARVEST 

Figure 6. The influence of the date of irradation on the decay 
rate of Sebago potatoes stored at 47° F. Each line for the irradi- 
ated potatoes is an average of 3 irradiation dosages. In the 
legend, one month, 2 months, and 3 months refers to the time of 
irradiation following harvest. 
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NO CURE SEBAGO 41°F. 
POST CURE 
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—-— PRE AND POST CURE 


° 
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200 400 600 
DAYS IN STORAGE 
Figure 7. The influence of curing treatment on the weight loss 


of irradiated Sebago potatoes stored at 41° F. Each line is an 
average of the 5 irradiation treatments. 


Up to 25 or 50 days after the beginning of storage at 55° F 
controls and the respective irradiated potatoes lost weight at a 
similar rate. Sprouting then commenced in the controls in 
creasing their rate of weight loss beyond that of the respective 
irradiated potatoes. Between 200 and 300 days, depending 
upon the variety, the onset of heavy deeay inereased the rate 
of weight loss of the irradiated potatoes rather markedly. 

The date of irradiation did not markedly change the rate of 
weight loss of Sebago potatoes stored at 47° F (Figure 11). 
Although Sebago potatoes irradiated approximately 3 months 
after harvest lost weight somewhat more rapidly than those 
irradiated earlier, the other 3 varieties showed even less dif 
ferences in the rate of weight loss between the 3 dates of irradi 
ation, The non-irradiated potatoes at 47° F lost weight at the 
same rate as the irradiated potatoes until sprouting commenced. 
The time when this oceurred differed with the variety and 


varied between 100 and 160 days 


DISCUSSION 
The observations on decay of irradiated potatoes in 
these studies are essentially in agreement with the 
studies of Duncan, Hooker and Heiligman (2) and 


CONTROLS 41°F 


PER CENT WEIGHT LOSS 


IRRADIATED 


SEBAGO 
KATAHDIN 
RED PONTIAC 


R BURBANK 


PER CENT WEIGHT LOSS 


600 800 
DAYS IN STORAGE 
Figure 8. The influence of irradiation on weight loss of 4 
varieties stored at 41° F. Controls shown above and irradiated 
below. Each line is an average of all curing treatments and all 
sprout inhibiting dosages. 
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Figure 9. The influence of irradiation dose level on weight loss 
of Red Pontiac potatoes at 55° F. Each line is the average of 
two curing treatments. 


Hooker and Dunean (4). In the studies of Dunean 
et al decay incidence of potatoes irradiated in January 
following harvest and neither intentionally wounded 
nor inoculated was minor and did not increase with 
increasing irradiation dosages from 5 to 15.0 kilorep. 
Decay evaluation was made after either a 30- or 90 
day period at 68°-70° F. In the studies of Hooker 
and Dunean (4) dosages of 0 and 12 kilorep resulted 
in the same decay rate of Sebago potatoes which were 
not intentionally wounded or inoculated. The latter 
observations were made over a period of 129 days at 
68 °-70° F and also over 365 days at 34°-40° F. 
Although decay was not accelerated by the irradi 
ation dosages employed in these studies a word of 
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Figure 10. The influence of irradiation on the weight loss of 
the four varieties stored at 55° F. Controls shown above and 
irradiated below. Each line is an average of all curing treatments 
and the sprout inhibiting dosages. 


caution should be given. Care should be exercised in 
handling irradiated potatoes. In these studies the 
potatoes were contained in boxes whereas commer- 
cially for the most part they are not. This need for 
careful handling was emphasized by the studies of 
Dunean ef al (2) Wounded and inoculated tubers 
generally showed increasing decay incidence with in- 
creasing dosage. 

The reduction in the rate of weight loss due to 
irradiation was most likely only due to sprout inhibi- 
tion. For example at 41° F weight loss of the controls 
prior to sprouting and weight loss of the irradiated 
potatoes was identical. Brownell (1) suggested that 
irradiation may have an influence on the cells per se 
in reducing weight loss. However, this hypothesis was 
based upon observations of potatoes treated at higher 
dose levels (above 20.0 kilorep). 


IONIZING RADIATION OF WHITE POTATOES 


50 


SEBAGO 47° F 


———— ONE MONTH 
40r 
—— TWO MONTHS 


—-— THREE MONTHS ral 
30} 
—_— NOT IRRADIATED // 


PER CENT WEIGHT LOSS 


i 
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Figure 11. The influence of the date of irradiation on the rate 
of weight loss of Sebago potatoes stored at 47° F. Each line for 
the irradiated potatoes is an average of 3 irradiation dosages. 


In the legend, one month, 2 months, and 3 months refers to the 
time of irradiation following harvest. 


The beneficial effeet of curing both on lessening 
decay (Figure and more strikingly on reducing 
the rate of weight loss (Figure 7) of Sebago potatoes 
emphasizes the importance of curing. The variety 
Sebago was unique among the varieties studied in that 
the pre- and post-treatment was particularly out- 
standing in retarding weight loss. In the case of the 
other varieties no difference in weight loss existed 
between the pre-cure and the pre- and post-curing 
treatment. Although periderm formation is inhibited 
by irradiation (17) suberin deposition and possibly 
other protective mechanisms are not. That the Sebago 
variety may be capable of developing protective 
mechanisms following irradiation was indicated by 
the work of Hooker and Duncan (4). For example 
holding cut and wounded Sebago tubers 3 days at 
70°-75° F following dosages from 5 to 15 kilorep pre- 
vented any disease incidence even though the tubers 
were dipped in an inoculum either of Fusarium sam- 
bucinum or Eriwinia carotovora. Dipping within 6 
hr of irradiation gave a high disease incidence. 

The time of irradiation (December 4, January 4, or 
January 31) did not influence weight loss or decay 
incidence, If irradiation had been delayed until April 
or July, an inerease in deeay incidence may have 
occurred. Dunean et al (2) observed a higher decay 
incidence in non-wounded and non-inoculated Sebago 
potatoes irradiated in April and July than when 
irradiated in January or early February. In all 
probability it would be desirable to irradiate as soon 
as possible after harvest and a suitable curing period. 

The fact that irradiated tubers did not break down 
during prolonged storage periods in these studies 
should not infer that normal physiological deteriora- 
tion was not oceurring. Limited cooking tests indi- 
eated a reduction in desirable cooking characteristics. 
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Irradiated tubers stored two years at 41° F contained 
about 2.3% reducing sugars. At this time suitable 
controls were not available for analysis. After two 
weeks at 68° F the reducing sugar content dropped 
to 1.2% but an additional two weeks at 68° F failed 
to bring a further reduction. Internal color changes 
from white to gray also occurred during prolonged 
storage. Darkening rate of cut tubers also increased. 
This was related directly to tuber turgidity. Hence 
controls often darkened more rapidly than irradiated 
potatoes. The physiological disorder known as black 
spot was not observed to any extent. 

To assess a value to the actual extension of storage 
life at the three experimental temperatures would 
have demanded a consideration of all the factors listed 
above and perhaps others as well. However, an 
approximation of the extension of storage life may 
be obtained if we use the following criteria for the 
termination of storage life: For the controls—that 
time when their weight loss had exceeded that of the 
non-sprouted irradiated potatoes by 2.5% and for the 
irradiated when decay had reached 15%. The values 
obtained by averaging data for the 4 varieties is sum- 
marized in Table 2. It is clear that the benefit from 
irradiation rapidly diminishes with decreasing storage 
temperature. 


TABLE 2 


Influence of gamma irradiation on the average storage life of 
four varieties of white potatoes stored at three temperatures 


Storage life from harvest 
Storage temperature Controls? | Irradiated? | % Increase 


55° F.. 141 days 
47° F.. 251 days 
41°F 454 days 


303 days | 
414 days 
580 days 


1Time when weight loss exceeded that of irradiated potatoes by 


2.5% 


2Time when decay had exceeded 15%. Beyond this time it would 
not have been economically sound to market the potatoes. 


SUMMARY 


Observations were made on sprouting, rate of decay 
and weight loss of 4 varieties of white potatoes which 
were exposed to 5, 7.5, 10.0, 12.5, and 15.0 kilorep of 
gamma radiation. Various curing treatments and 
dates of irradiation were also studied. Three experi- 
mental temperatures were used : 41°, 47°, and 55° F. 

Sprouting of Sebago, Russet Burbank and Katah- 
din potatoes stored at 41° F was prevented by 5.0 
kilorep. The fourth variety, Red Pontiac, required 
7.5 kilorep. At 47° F sprouting of all varieties was 
prevented with 7.5 kilorep. At 55°, Red Pontiac re- 


quired 12.5 kilorep for complete inhibition although 
10.0 and even 7.5 kilorep gave practical control. 
Sprouting of other varieties at 55° F was prevented 
by 7.5 kilorep. 

Irradiation reduced the rate of weight loss in pro 
portion to the relative reduction in sprout growth. 
Hence the most spectacular results were at 55° F. 

Increasing the irradiation dose from 5.0 to 15.0 
kilorep did not in general increase the decay rate. At 
55° F the intermediate dose levels of 7.5 and 10.0 
kilorep gave slightly lower decay rates. 

Any curing treatment was beneficial but the most 
desirable seemed to be curing before irradiation. With 
the exception of the variety Sebago curing again fol- 
lowing irradiation gave no additional benefit. 

Potatoes irradiated one, two or three months after 
harvest reacted similarly. 

Although irradiated potatoes remained quite free 
from decay for extremely long periods when not sub- 
jected to excessive handling (up to an average of 580 
days at 41° F') limited cooking tests and other obser- 
vations indicated that a gradual reduction in quality 
was taking place. 
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Interior Physical Quality and Bacterial 
Contamination of Market Eggs as 


Influenced by Egg Shell 
Permeability ° 


ved March 16, 1960 


RELATIONSHIP between egg 
shell permeability and interior physical quality per se 
has not been reported. Indirect approaches to this 
association have been made by dealing with the influ- 
ences of environment, e.g. temperature, humidity and 
washing, on weight loss and resultant interior physi- 
eal quality. These works have been reviewed by 
Romanoff and Romanoff (12), Korslund et al (7), 
fromm and Margolf (3) and Mueller (11). 

Kraft ef al (8) reported a significant relationship 
between egg shell permeability and bacterial contami- 
nation. However, Mountney and Vanderzant (10) re- 
ported that there was little if any correlation between 
egg shell permeability and bacterial contamination. 
Both groups of workers used the subjective method 
of Almquist and Holst (1) for evaluating egg shell 
permeability. The purpose of the present study was 
to determine whether a correlation exists between egg 
shell permeability and resultant interior physical 
quality of egg contents and bacterial contamination 
by employing an objective colorimetric method (4) 
for determining egg shell permeability. 


EXPERIMENTAL 


General. Eggs used in this study were obtained from a flock 
Single Comb White Leghorns in their initial year of pro 
times daily from the flock, and 

ggs employed ere visibly clean and weighed 59-64 g 

each. This study was rried out in 2 parts. In Part I, the 


m. They were gathered 3 


influence of shell permeability on interior physical quality was 
determined and in Part II the relationship between egg shell 
permeability and bacterial contamination of the egg contents 
was evaluated. Egg shell permeability was determined accord 
ing to the method of Fromm (4) with the exception that in the 
present study permeability was determined on an individual 
rather than on a paired egg basis. All data were analyzed 


statistically. 


Part I—lInterior Physical Quality 


Fromm reported that washing and age affected the per 
meability of the egg shell. Henee, in order to provide several 
different levels of permeability on the day that the eggs were 
gothered, eggs with an internal temperature of 75° F were 
either washed in 75° F water for 3 min or washed in 110° F 
water for the same time and the moist eggs rubbed with a 


cheese cloth. The eggs were then held for 8 days at 74° F and 


* Published with the approval of the Director of Research as 
Pape r No. 1149 of the Journal Series. 


Daniel Fromm and 

Robert J. Monroe 
Departments of Poultry Science and 
Experimental Statistics, North Caro- 
lina Agricultural Experiment Station, 
Raleigh, North Carolina 


55% R.H. in open mo 


removed from each 


Thirty-two eggs were 
intervals during the 
8-day storage period l alyzed for egg shell permeability 
and interior physical quality nterior physical quality was 
determined objective! nd i¢@ numerical seores were desig 
nated as Haugh unit 


was carried througt 


ip of unwashed eggs 


Part II—Bacterial Contamination 


Eggs used in this stu were treated in the same manner as 
those used for the inte 


70° F, and washed 


inwashed, washed at 
i the day of gather- 
ing) and held for washing. Forty-eight 
eggs within each eatn t were dipp in a 48-hr, 75° F, 
nutrient broth cult osa for 5 min on 
the initial day of | pulp cartons and 
incubated at a mean erature of 79° F for 25 days. The 
eggs were candled daily to determine the 
presence or absence the egg contents. 
Green fluorescence: for designating 


spoilage. 
RESULTS AND DISCUSSION 


The influence of egg shell permeability on interior 
physical quality is presented in Figure 1. The various 
treatments caused detectable differences in shell per- 
meability. Haugh unit score differences between treat- 
ments were found to be related to permeability of the 
rg shell. Significant correlations were evident be- 


tween shell-permeability and interior physical quality 
in control and 75° F washed groups. The degree of 
relative variability for optical density of shell extrac- 
tions (permeability) and interior physical quality 
Mean coefficients 
of variation, according to age groups, were relatively 


observations are shown in Table ] 


similar among Haugh unit scores, with a range of 
1.31% between the low of the control and high of the 
75° F washed treatments. The range in shell treat- 
ment coefficients of variation was 22.58% for optical 
density determinations, A trend is indicative among 
the optical measurements with the relative mean 
variability lowest in the washed and rubbed treat- 
ment, highest in the control group and intermediate 
in the 75° F washed treatment. Coefficients of vari- 
ation for egg shell permeability were higher in this 
study than in previous reports when this technique 
was used (4, 5) because the present study necessitated 
the use of individual eggs rather than paired 
observations. 
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Figure 1. The relationship between egg shell permeability and 
interior physical quality as measured by Haugh units.''** 


' Each observation represents a mean for 32 eggs 

2 Scores of 79 or higher, 53 to 79 and 30 to 53 represent grades AA 
A and B, respectively 

* Optical density is directly proportional to permeability 


<O0.05 


TABLE 1 


Mean coefficients of variation for Haugh units and optical 
density observations from control, 75° F washed, and 
110° F washed and rubbed treatments 


Treatment 


Observation 75°F Hed F He 
Control washed and 


washed rubbed 


Haugh units 14.44 18.75 17.59 
Optical density 54.51 14.76 s1.93 
60 
o——o 75°F. WASHED 
50 10°F. WASHED AND RUBBED 


T 


PERCENT SPOILAGE 
° 


10 

5 10 20 25 


AGE IN DAYS 


Figure 2. The influence of egg shell permeability as affected 
by washing on the rate of bacterial spoilage of shell eggs. 
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The effect of egg shell permeability on bacterial 
penetration is shown in Figure 2. The rate of spoilage 
for the three egg shell permeability levels was simi- 
lar until the 15th day of storage. At this time the 
rate of spoilage for the 110° F washed and rubbed 
group sharply increased. Differences were detected 
in rate of spoilage after 25 days between control and 
the 110° F washed and rubbed groups. The per cent 
spoilage in the 75° F washed group was slightly larger 
than that of the control but was not sufficiently 
smaller than that of the 110° F washed and rubbed 
group to test significant at the 5% level. 

A significant relationship between egg shell per- 
meability and interior physical quality was demon- 
strated for 2 levels of permeability (Figure 1). How- 
ever, when a third and significantly higher level of 
permeability was used, no relationship was found. 
This might be attributed to the equalization of shell 
permeability caused by rubbing the moist egg and was 
indicated by the relatively low mean coefficient of 
variation of permeability in rubbed eggs (Table 1 
The rubbing action evidently damaged the cuticular 
layer that is present on the surface of the shell (5, 9, 
12). The effect of this physical action would have a 
tendency to create a similarity in permeability of all 
eggs regardless of differences that existed before treat- 
ment. Therefore, a relationship that might have 
existed initially between egg shell permeability and 
interior physical quality probably would be negated 
by the rubbing action on the moist egg shell. This 
phenomenon is evidenced between treatments by the 
relative similarity of the coefficients of variation for 
Haugh unit scores and on the other hand by the 
spread in ihe coefficients of variation for shell per 
meability (Table 1). 

The relationship between egg shell permeability and 
interior physical quality may be attributed to the rate 
of carbon dioxide loss from the albumen. Mueller 
(11) employed weight loss as a measurement of shell 
permeability and found that weight loss and carbon 
dioxide loss were significantly correlated. Fromm (4) 
demonstrated the relationship between weight loss 
and shell permeability. Numerous workers have re 
ported that albumen quality and earbon dioxide loss 
from the egg albumen are related. Hence, it may be 
assumed that differences in the rate of albumen qual 
ity loss probably is related to rate of carbon dioxide 
loss which in turn is affected by the level of egg shell 
permeability (Figure 1). 

According to the results in Figures 1 and 2, a rela- 
tionship does exist between egg shell permeability and 
bacterial entrance into the egg. However, differences 
in permeability must be relatively large in order to 
affect a change in rate of bacterial penetration into 
the egg. The physical factors involved which may 
influence changes in permeability of the egg shell 
caused by washing were discussed by Fromm (5). 
Ilowever, physical stress factors such as ambient tem 
perature changes (5), and environmental temperature 
and humidity (1, 5, 8) coupled with washing may 
provide the sufficient differential in egg shell per- 
meability to facilitate the microbial contamination 
of eggs. 
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BACTERIAL CONTAMINATION OF MARKET EGGS 403 


SUMMARY 


Interior physical quality and bacterial contamina- 
tion of eggs as influenced by egg shell permeability 
were investigated. It was found that interior physical 
quality and rate of bacterial contamination are re- 
lated to permeability of the egg shell. Reasons possi- 


ble for these relevancies are discussed, 
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Effect of Pre-Washing Oranges for Concentrate 
Prior to Bin Storage 


Manuscript received January 2, 1960 


I, FROZEN CITRUS CONCENTRATE 
processing—as in any segment of the food industry- 
sanitation is important to profitable operation. Thus, 
sanitation control starts when fruit is received at the 
canning plant and extends through all subsequent 
operations. General practice is to unload fruit from 
trucks onto a conveyor system; pre-grade for ma- 
bins; wash; regrade, 
and sanitize prior to entering the extractors. The 
efficiency of these operations has a direct bearing on 
the microbial population of the extracted juice. Of 
these processes, fruit washing is the most effective in 
removing soil and fruit sur- 
faces. Customary practice of initially washing fruit 
after bin storage results in an accumulation of un- 
sightly soil and debris on equipment prior to this 
operation, and often makes for inefficiency in initial 
grading due to adherence of soil particles to fruit sur- 
faces. Thus it was thought that washing fruit immedi- 
ately after unloading would result in cleaner fruit 
before 


turity and soundness; store in 


microorganisms from 


handling operations and cleaner equipment 
regular washing, and that it might 
grading efficiency and reduce fruit surface contami- 
nation. However, storing fruit under moist conditions 
had been said to be more conducive to its physical 


also improve 


breakdown. 

In order to obtain factual information on this sub- 
ject, an investigation was made jointly by Minute 
Maid Corporation and Continental Can Company’s 
Metal Division Research Development Depart- 
ment to evaluate fruit washing procedures and specifi- 
cally to study the effect of a pre-wash prior to bin 
(1) microbial contamination of fruit sur- 
faces ; fruit cleanliness; (3) grading efficiency ; 
and (4) physical breakdown of fruit in bins. The 
purpose of this paper is to report the results of these 


and 


storage on 


(2 


investigations. 
PROCEDURE 


Fruit surface studies reported herein were made in 
accordance with the procedure described by D. 1. Mur- 
dock et al (5). A slight deviation from the standard 
rinse test was employed to determine the number of 
microorganisms on fruit surfaces. In brief, a sample 
consisted of 10 oranges distributed equally in two 
sterile l-gal pails, one of which contained 1000 ml of 
sterile water. The pail with water and oranges (con- 
taining a small amount of wetting agent) was placed 
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on a mechanical shaker for 3 min. The rinse water 
was then transferred aseptically to the other pail 
which was shaken for a similar period. Final rinse 
water was then plated in the usual manner. Orange 
medium, and all 
-hr 


serum agar was used as the plating 
plates were counted after 48- to 72 
30° C (86° F). 

This study, except for the bacteriological phases, 


incubation at 


covered all fruit processed at one concentrate plant 
The number of 
organisms on fruit surfaces was determined over a 
3-week period under fruit 
lieved to be typical. Samples were obtained daily 
from the stations indicated in Figure 1. During the 


during the Valencia season. micro 


handling conditions be 
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Figure 1. Flow diagram showing sample stations. 


test, the fruit washing procedure was alternated be 
tween washing fruit prior to entering the storage bins 
(called ‘‘washed fruit’’), and not washing prior to 
bin storage (called ‘‘unwashed fruit’’). Each period 
lasted 3 to 4 days, the time between plant clean-ups 
Except for the pre-wash operation immediately after 
fruit unloading and prior to bin storage, fruit wash 
ing procedures for both variables were conventional 
and remained constant throughout. 

The fruit washer located before the bins consisted 
of a series of fan-type sprays installed over the roller 
bed of the trash eliminator (between sampling sta 
tions 1 and The sprays operated at 90-100 Ib 
pressure and the water contained 4 to 10 ppm of 
chlorine. After the bins, all fruit was sanitized by 
means of a brush washer, detergents and germicidal 
sprays containing chlorine at 20-30 ppm. 

Fruit cleanliness evaluations (based 
moved from oranges by the rinse water in prepara 
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tion of the sample for plating) were determined by 
observing the optical density of rinse water using a 
Model 401 Lumetron equipped with a 420 mme filter 
(measured as per cent light transmission). A con- 
trol or blank sample of water without oranges was 
carried through each analysis for plating and light 
transmission determination. The particle density re- 
maining on a paper filter pad, through which rinse 
water had been filtered, was also employed as another 
method of evaluating fruit cleanliness. 

Grading efficiency Was measured over a seven-week 
period by comparing fruit culled to total fruit re 
ceived. Culls removed as the fruit was unloaded 
(‘fruit to bins’’) were weighed automatically and 
‘Fruit to 
process’’ culls were determined by placing an elec- 


reported as boxes containing 90 lb each. 


trically-operated counter on the cull conveyor belt 
after the final graders. The counter reeorded each 
culled orange as it passed over the device. Culled 
fruit was converted to boxes by dividing the oranges 
counted by 200. 


RESULTS AND DISCUSSION 


Data on fruit surface contamination of washed and 
unwashed fruit for each handling operation from 


truck to extractor are presented in Figure 2. 


Statistical analysis of the data showed: 

1. A pre-wash operation prior to bin storage signifi- 
cantly decreased the bacterial count between sta- 
tions 1 and 2, at the 5% reliability level. The 
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Figure 2. Microflora on surfaces of oranges from truck tu 
extractors showing comparison of washed and unwashed fruit 
prior to bin storage. 


decrease for unwashed fruit was not significant. 
2. The increase in count between stations 2 and 4 


was sizable in both procedures ; however, there is 
no statistically significant increase in bacterial 
count for the washed versus unwashed fruit be- 
tween stations 2 and 3, or 3 and 4, although the 
washed fruit at station 4 shows a higher count 
than unwashed fruit. In other words, an initial 
wash did not materially reduce the count on the 
fruit leaving the bins 

The washed fruit counts from bins to extractors 


paralleled those of unwashed fruit, although the 
pre-washed fruit gave consistently higher counts. 
However, the higher values were not found to be 
significant 

4. The variation in counts for washed versus un- 
washed fruits at stations 5 through 8 was not 
statistically analyzed but appears to be similar 
to the data for stations 1 through 4. 

». It was observed during the study that no physi- 
cal breakdown or mold growth occurred on fruit 
which had been washed and stored in bins for 
periods up to $8 hr In addition, the bins re- 

mained cleaner during the storage period. 


Results obtained in evaluating fruit for degree of 


cleanliness, by the two methods previously described, 


are illustrated in Figures 3 and 4. Figure 3 is a 


UNWASHED FRUIT 
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Figure 3. Soil on pads after filtering rinse water from each 
sample station. 


photograph of pads after filtering rinse water from 
each station during one sampling. Visual observation 
showed that the unwashed fruit carried a heavier load 
of soil up through station 4. Commencing with station 
®, Soil load was about equal between the two processes 
remaining fairly 
extraction. 


constant up to the point of 


Light transmission values obtained by observing the 
optical density of rinse water are presented graphi- 
cally in Figure 4. Data for washed and unwashed 
fruit represent the average of 7 test runs. The higher 
transmission values indicate less opacity and, thus, 
less soil rinsed from the sample of oranges. Oranges 
sampled from the truck, whether subsequently washed 
or unwashed, showed almost identical Lumetron read- 
ings, establishing that fruit used for the two processes 
was equal in initial soil load. These results also show 
the pre-washed fruit to be markedly cleaner than un- 
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Figure 4. Light transmission values of rinse water from each 
sample station showing comparison of washed and unwashed fruit 
prior to bin storage. 


washed fruit up to the brush washer (station 5), but 
only slightly cleaner from this point to the extractors. 

In checking the efficiency of the first grading opera- 
tion, it was noted that more boxes of fruit were culled 
when unwashed fruit entered the bins (Table 1). One 


TABLE 1 
Fruit culled by graders 


(Washed versus unwashed fruit) 
Unwashed Washed 
To'al Total 
Per cent Per cent 
Boxes ) culled Boxes Boxes culled 


received cul received culled 


19% 0.493 201,142 749 


»process 108.049 O56 0.485 200 393 


assumption might be that the graders discarded more 
sound oranges when fruit was dirty than when it was 
clean. As a matter of interest, initial graders stated 
it was much easier to grade washed rather than un- 
washed fruit. Data accumulated from final grading 
fruit to process) showed no significant difference in 
number of boxes culled between washed and unwashed 
fruit. In the course of this investigation, it was ob- 
served that electrically recording the number of culls 
after the final grading operation provided an excel- 
lent method of checking grading efficiency. In this 
particular study a record was kept of the culls graded 
by each shift. It was noted that when the initial 


graders ‘‘fell down on the job,’’ the final graders 
culled more fruit. Also, in one instance when the per- 
centage of culls graded was exceptionally high it was 
found that the final graders were overgrading. Keep 
ing a record of these culls also gives a more accurate 
basis for figuring yields at the plant. 


SUMMARY 


Although oranges washed prior to bin storage, in 
addition to regular sanitizing after bin storage, 
showed a decrease in surface contamination immedi 
ately after the initial wash operation, the over-all 
effect of pre-washing was not statistically significant. 
However, fruit handling equipment and particularly 
the storage bins, remained in a more sanitary condi 
tion; and the washed fruit was cleaner from = the 
standpoint of surface soil up to the point of final 
brush washing. No physical breakdown of fruit oc 
curred, Graders preferred handling washed fruit and 
culled more oranges entering bins when they were 
unwashed, Final graders culled from each process 
equally. 
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A Study of the Growth of Aspergillus oryzae 
In Irradiated Components of Foods - 


Manuscript received Marck 29, 1960 


a STUDYING the effect of cathode 
rays on maturation changes in tomato fruits, Burns 
(2) found that 
with Erwinia aroidae exhibited a more rapid rate of 


irradiated tomato fruits inoculated 


decay after a dose of 1 x 10° rads as compared to 
Nehemias ef al (7) in 1954 re 
ported that peaches and cherries packaged in poly- 


inoculated controls 


ethylene bags underwent a more rapid rate of spoilage 
after irradiation. These workers hypothesized that 
radiation caused either physical or chemical change 
in the fruit, enabling mold to grow more readily. In 
fact, their data indicated a stimulation of growth at 
lower doses than 1 x 10° rads 

Hooker and Duncan (4) have shown that potatoes 
inoculated with the causal agent of fusarium dry rot 
and bacterial soft rot decayed quicker than the inocu 
lated controls. Their data showed that, as the radi 
ation dose was increased to 135 kilorep, the average 
rate of growth was between 3 and 4 times more rapid 
Beraha ef al (1) 


potatoes which were inoculated with 


than in the non-irradiated tissue. 
observed that 
Pythium debaryanum showed inereased susceptibilits 
to decay by this organism after irradiation when com- 
pared to the non-irradiated controls 

Burns (2) suggested that the reason why the irradi 
ated tomatoes rotted more than the controls might be 
due to the action of the 


down due to depolymerization of pectin found in the 


irradiation upon tissue break 


middle lamella. Burns (2) showed that depolymeri- 
zation occurred in his studies in which pure solutions 
of pectin were irradiated. Roberts and Procter (9) 
have shown that the middle lamella of potato tuber 
tissue was altered by doses of 1000 kilorep and above. 
have also advanced the 


Hooker and Dunean (4) 


theory that the weakening of the plant tissue may 
increase the suseeptability of potatoes to spoilage. 
In order to test the hypothesis that microbial decay 
might be accelerated at dosages which have been 
applied to foods, the following study was instituted. 
Starch and 


higher molecular compounds which are 


gelatin were selected as representing 
common in 
foods while glucose and asparagine were selected as 
These 


ponents of foods were irradiated separately and re 


lower molecular compounds. selected com 


combined with other components to give a complete 
growth medium. The effect of irradiation upon the 
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food components was measured by the amount of 
erowth developed by Aspe giulus oryzae. 


MATERIALS AND METHODS 


Radiation facility. The food eomponents were irradiated in a 


giuss chamber with aluminum windows one mil in thickness. 
The cell was 2 em thick and 8 «em in diameter. The irradiation 
chamber was held in xed position 6 in from the end of the 


iccelerator by a elamp device bolted to the end of the acceler- 
or The linear electron acce rator built to operate between 
nd 6.0 Mev, was controlled at 5.6 Mey. Ten per cent of the 
ectrons in the unseanned cathode beam were lower in energy 
than 5.6 Mey f 
sulfate method 


Preparation of spore suspension. Asprrgillus oryzae (Ahl 


Dosimetry was performed using the ceric 


burg) Cohn ATCC strain 11601 was obtained from the American 
Type Culture Collection, Washington, D. C, This organism was 


rown in Roux flasks at and the spores were 


mperature, 
harvested in about a week after spore p oduction Was observed. 


The spores were removed from the surface of the agar by mov 


ing sterile glass rod over the surface which had been flooded 

th sterile, distilled water 4 glass column filled with glass 
wool and attached to a suction fask was used to filter the spore 
suspension gently Following filtration, the spore suspension 


was transferred to a sterile Erlenmeyer flask containing glass 


heads, and the suspension was agitated thoroughly to break up 
spore clumps. 


Growth media. The growth media in which the irradiated 


glucose and/or starel re nsed contained the following con- 
tuents: KNOs, 2.0 g Nal 0.4 g MgSO, 7H:0, 0.4g¢/1; 
FeSO, 7HLO, 10 mg/l; and KH.2PO,, 2.0 g/l. The glueose was 
irradiated in a solution containing 90 g per liter. The starch 
solution contained 50 g per liter Both solutions were auto 
elaved prior to irr ition 15 lb of steam for 15 min). The 
radiated glucose solution was added to the above sterile salt 
S tion to yield a growth medium containing 30 g of glucose 
per liter. The irradiated starch was lded to the sterile salt 
solution to vield 16 ¢g S el er lite 
Growth media in ch irradiated gelatin was used contained 
th following constituents gelatin irradiated or control), 
g/l: glucose, 0 g MgSO, + 7H.O, 0.25 g/l; and 
IX HePO,, 1.5 g 
A nutritionally ine ete growtl ediun lacking min 
rals which consist of 90 g f glucose Bacto-Dextrose ) 
nd 6 g/l of asparagine Baeto-Asparagine) was autoclaved 
of steatn for 15 min) prior to irradiation. After irradi 
on, 5 ml of the glueose-asparagine solution were added to 
10 ml of ster distill te n the growth flask. The result 
ing growth medium contained 2 g/l asparagine and 30 g/l of 
4 4% solution of Bacto gelatin was irradiated at the fol 
ng doses: 8.72 x 10*, 26.16 x 10*, 43.6 x 10°, 61.04 x 10‘, 
120.8 x 10°, 218 x 1] | 392 ~ 10° rads. The solutions irradi 
d at 130.8 x 10°, 218 x ) d 392.4 x 10° rads formed a gel 
which resisted boiling ter temperature. For this reason, the 
gelatin which had bee rradiated it doses of 8.72 x 10°, 
6.16 x 10', 43.6 x 1 nd 61.04 x 10° rads was used in the 


growth studies, 


1. oryzac was cultured in 250 ml Erlenmeyer flasks. Fifteen 
ml of each growth mediu wer sed except when gelatin was 


used as the only nitrogen soures In this experiment, 20 ml of 
the liquid broth per flask were used as the growth medium. 
Inoculations were accomplished by pipetting aseptically 1 ml 
or a spore suspension of A. oryzae into the growth flask within 
hr after irradiation. The cultures were incubated at 30°C + 


1° C for one week 
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The mycelial mat was separated from the broth by filtering 
on previously weighed Whatman No, 2 filter paper. The filter 
paper, and the mycelial mat, were placed in one half of a Petri 
plate and dried to constant weight. The time required to reach 
constant weight was usually 15-17 hr at 70°C. Weights were 
recorded in mg. 


RESULTS AND DISCUSSION 


The growth of A. oryzae on glucose-asparagine 
which had received a dose of 43.5 x 10* rads was sig- 
nificantly higher than the growth on the non-irradi- 
ated control. Also, the growth at 8.72 x 10* rads was 
approaching significance. The same stimulation was 
observed when the organism was grown on irradiated 
glucose. The growth on media irradiated at 43.5 x 10* 
rads was significantly higher than the control. This 
significant stimulation was also produced at dosages 
of 130 x 10* and 218 x 10* rads. These data are shown 
in Tables 1 and 2. 


Growth responses on irradiated starch are shown in 
Table 3. When irradiated starch was used as the sole 
carbon source, there was no stimulation although the 
growth at a dose of 8.72 x 10* rads approached signifi 
cance when compared with the control. At the level 
of 392 x 10* rads there was a significant decline in 
growth when compared with the control. Growth on 
starch which received a dose of 8.72 x 10* rads was 
significantly higher than the growth on media treated 
at 87.2 x 10* rads and 392.0 x 10' rads. The growth on 
starch which was irradiated at 305.0 x 10%, 218.0 x 10° 
and 43.5 x 10* rads was significantly higher than the 
growth on starch irradiated at 392.0 x 10* rads. 

When irradiated gelatin was used as the sole source 
of nitrogen in the growth medium, there was no 
significant difference between the non-irradiated con 
trols and the irradiated treatments. 


TABLE 1 


Yield of mycelia of A. oryzae when grown in irradiated glucose-asparagine medium. Weights in milligrams 


To compare for significance between treatments, take yield at left minus yield below’ 


Dosage 


Dosage in Mean yield of 


: Control 305 
rads x 10* mycelium 
20 


24* 
10 
6 


Dunean (1955) test 


in rads x 10* and mean mycelium yield 


TABLE 2 
Yield of mycelia of A. oryzae when grown in a medium containing irradiated glucose as the carbon source. Weights in milligrams 


lo compare for significance between treatments 


take yield at left minus yield below’ 


Dosage in rads x 10* and mean mycelium yield 


Dosage in Mean yield of 


Control 
rads x 10 mycellum 


Control 


* Significant at the evel by the Duncan (1955) test 


87.2 305.0 218 


105 110 


TABLE 3 
Yield of mycelia of A. oryzae when grown in a medium containing irradiated starch as the carbon source. Weights in milligrams 


To compare for significance between treatments 


take yield at left minus yield below* 


Dosage in rads x 10* and mean mycelium yield 


Dosage ir 


30.0 
rads x 10 


96 


218.0 

Control 
105.0 

130.0 


87.0 


392.0 


* Significant at the 5% level by the Duncan (1955) test. 


Centrol 218.0 


— 
: 
~ 
> 
22 23 26 i4 
# ar 43.5 44 34° 25* 22 21 18 i4 
8.72 30 20 11 Asi 
87.2 26 16 7 
130.0 13 4 3 1 
3902.0 292 12 2 
|: 105.0 20 1 
Control 10 
Significant at the 5% level by the 
78 87 99 110 110 
> 
130.6 11 23 21 11 5 
18 110 23 21 11 
> ae 05.0 105 27 18 16 6 ; 
Sie 87.2 99 21 12 10 
192.0 89 11 2 
— 87 9 
| 
78 
Ny ~ 
305.0 43.5 8.72 
Gan R5 91 = 97 97 98 99 104 
8.72 104 19° 8 7 6 
43.5 9a 7 3 2 2 1 
ae 98 13* 7 2 1 1 "4 
7 12 6 1 
97 12° 6 1 
96 11 | 5 
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ASPERGILLUS ORYZAE 


An explanation of the stimulated growth may be 
that combined carbohydrates sometimes give stimula- 
tion of growth in fungi. Lilly and Barnett (5) have 
discussed the importance of mixed carbon sources 
upon fungal growth. These workers indicate that the 
effect of mixed carbon sources is highly specific. Phil- 
lips (8) indicated in his studies that irradiation pro- 
duced organic acids from glucose. The production of 
such acids might account for the stimulation observed 
in this experiment. 

Under the experimental condition of this study the 
data support the hypothesis that microbial growth on 
irradiated foods may be stimulated. The observations 
of this study are in agreement with Burns (2), Ne- 
hemias (7) and Hooker and Dunean (4) in this re- 
spect. Since the observations of Nehemias were made 
on packaged fruit, the findings are applicable to pack- 
aged as well as non-packaged foods. 

The significance of studies involving microbial 
growth on food constituents are not only important 
in helping to elucidate the growth of micro-organisms 
on irradiated foods, but also on the possibility of using 
ionizing radiation as a means of preparing better 
media upon which to grow fungi from poorer nutri 


tional sources. 
SUMMARY 


The growth of Aspergillus oryzae was found to be 
significantly higher on irradiated glucose-asparagine 
and glucose when these materials were used in growth 
media, Although gross physical changes were ob 
served in the irradiated gelatin which was used as the 
sole source of nitrogen in a growth medium, there was 
no significant difference in the growth response of the 
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treatments. Inhibition of growth at highest dosage 
level (392 x 10* rads) was observed when A. oryzae 


was grown on irradiated starch. 
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Notes and Letters 


The Invention of Canning: A Direct Translation 


from the Russian °° 


‘*In the journal Tekhnika Molodezhi (No. 2, 1948 
appeared a short article containing the information 
that the contemporary method of food preservation 
by canning was discovered about 140 years ago by 
the famous Russian scientist, Vasilii Nazar’evich 
Karazin. 

‘Unfortunately, information concerning this in- 
ventor and his works is very limited in our literature. 
The search for more material was without much 
SUCCESS 

‘In the Leningrad Library, Marxism-Leninism See- 
tion, we asked the librarian to give us any available 
literature about V. N. Karazin. By a lucky coinei 
dence, the librarian turned out to be Karazin’s grand- 
daughter. According to her, all archives relating to 
him were destroyed by a fire. However, later on, we 
succeeded in getting some material about this in 
ventor of canned meats. 

‘Vasilii Nazar’evich Karazin was born on January 
30. 1773. and died on November 4, 1842. He was in- 
terested in many fields of science, was one of the 
founders of the University of Kharkov, and spent 
much time studying the technology of various food 
products 

‘*We succeeded in finding in the Leningrad Public 
Library the following publication by Karazin, issued 
in Moscow in 1829, entitled, ‘Concerning the Most 
Suitable Method for Preserving and for Long Dis 
tance Shipping of Nutritious and Kitchen Ready 
Prodnets of the Animal and Plant Kingdoms.’ In 
this monograph the Russian scientist deseribes the 
original method for processing of canned meat 
pro luets. 

‘* \ccording to his account of the experiment, three 
boxes of canned meats were prepared and then shipped 
to a vessel which just happened to be leaving for a 
tour around the world. After three years the boat 
returned to Petrograd and the canned meats were 
delivered to Khurkov. During a meeting of a philo 

*A direet translation of an article entitled ‘‘ Originator of 
Our Country’s Meat Canning Proecess’’ by M. Gonehurov, 
printed in Myasnaya Ind. S.S:S.R. 29, No, 2, 29-30 (1958 
(Meat Ind. of the U.S.S.R 

"Translated from the original by Dr. Eugen Wierbicki, Rath 
Packing Co., Waterloo, Iowa, 


technical society, of which V. N. Karazin was the 
president, a few cans were opened and the meat im 
mersed in boiling water. The meats were then tested 
organoleptically. The participants in the test judged 
the canned meat, after three years’ storage, to com 
pare favorably in organoleptic qualities with fresh 
meat stored frozen. 

‘The following statement was written by Vasilii 
Nazar’evich about his invention: ‘The first presen 
tation of this invention to the government was made 
by me in 1806. Consequently, it was made much 
earlier than the similar presentations and deserip 
tions of the method made in foreign countries. ’ 

‘*Thus, a Russian scientist was the first man in the 
world to develop and present a method for the canning 
preservation of meat products; he was also the man 
who first investigated the quality of the canned meats 

‘*The philotechnical society greatly praised this in 
vention. However, the Tsarist Government did not 
support this talented inventor and made it difficult 
for him to bring his invention into production. This 
was because V. N. Karazin was on the list of ‘red 
ones.’ As the author of ‘Meat Preservation by Can 
ning,’ he was forgotten. In the meantime there ap 
peared a new ‘inventor’—the Frenehman Appert 
to whom credit is given for the invention of the meat 
canning process. However, the fact is that Appert 
presented his disclosures of the process at a much 
later date than did the Russian scientist. 

‘In these same years, V. N. Karazin developed the 
technology of processing dry bouillon, canned fruits, 
and absolute alcohol. Russian armies, in defeating 
Napoleon's army outside Russia, experienced difficul 
ties in food supply. Thanks to the food products 
processed by the formula of V. N. Karazin, the food 
supply to the armies greatly improved. 

‘The Science Committee in a report to the Ministry 
of War expressed a great appreciation to V. N. Kara 
zin for his help in improving the food supply of Rus 
sian armies abroad (reference: Syny otechestva, i.e 
The Son of the Fatherland, No. 32, 1815). 

‘*In the way deseribed, we sueceeded in establishing 
that the inventor of meat preservation by canning, was 
the Russian scientist, Vasilii Nazar’evich Karazin.”’ 
Karazin.”’ 
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SCIENTISTS WHO WORK FOR YOU 


THE COATINGS CHEMIST} 


When product protection calls for better enamels 


Continental customers get them first 


For many products, electrolytically-deposited tin 
is the only lining a can requires. Enamels offer ad- 
ditional protection for a growing variety of prod- 
ucts. Continental’s Metal Division Research and 
Development Center calls on the skills of the coat- 
ings chemist for their development. 


New materials and methods of adapting them to 
containers are constantly being developed and 
each is studied for potential use in our industry. 


More than 2000 different enamels have been for- 
mulated and tested in the past five years alone. 


continenTAL CAN COMPANY 


410B 


Some 140 are now regularly used to maintain the 
high level of packaged product quality expected 
by today’s consumer. 


Coatings chemists are also working to increase 
speeds of enamel application in preparation for 
ultra-fast enameling of coil stock. More recently, 
they have been adapting their findings to the im- 
portant new area of aluminum cans, 


As a Continental customer you can be sure that the 
best in scientific manpower, facilities and equip- 
ment are always working for you. 


Eastern Division: 100 E. 42nd St., New York 17 
Central Division: 135 S. LaSalle St., Chicago 3 
Pacific Division: Russ Building, San Francisco 4 
Canadian Division: 790 Bay St., Toronto 1 
Cuban Office: Apartado 1709, Havana, Cuba 
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Irradiation Preservation of Pacific Northwest 


Fish: Precooked Fish Sticks 


Ix , sTubY to determine the stor- 0.5, 1.0, and 2.0 megarads appeared to be equal for 
age life of precooked breaded fish sticks irradiated those packed in mylar-polyethylene pouches and those 
at various doses up to 2.0 megarads, two temperatures packed in hermetically sealed cans. The storage life 

room temperature and 35° F—were chosen. For of the 0- and 0.25-megarad samples was less for those 
room temperature storage, the fish sticks were packed packed in mylar-polyethylene pouches than for those 
in hermetically sealed cans and irradiated at 1.0 and packed in cans. 
2.0 megarads. For 35° F storage, the fish sticks were The bacteriological history of fish sticks packed in 
packed either in mylar-polyethylene pouches or in the mylar-polyethylene pouches and stored at 35° F 


TABLE 1 


Bacteria counts on irradiated precooked breaded fish sticks packed in mylar-polyethylene pouch and stored at 35° F 


25 megarad 1.0 megarad 2 nm 


egarad 


Anaerobi Anaerobic 
Bacteria/sg 
10 
10 
10 


Bacteria 


0 
) 


TABLE 2 


Bacteria counts on irradiated precooked breaded fish sticks packed in No. 2 cans and stored at 35° F 


5 megarad 


Anaerobi Anaerobic 


Bacteria 


Bacteria/g 
10 


hermetically sealed cans and irradiated at 0.25, 0.5, is shown in Table 1; that of fish sticks packed in No. 
36 


1.0, and 2.0 megarads. These doses are well below the 2 cans and stored at 35° F is presented in Table 2. 


generally accepted sterilization level of 4.8 megarads. The results of this study, though negative, are 
The storage characteristics at room temperature of worthy of record sinee they indicate the limitations of 

the 1.0- and 2.0-megarad fish sticks were poor. The low level irradiation of precooked fish sticks. 

storage life at 35° F of the irradiated fish sticks _ 

packed in cans was about 8 to 12 weeks, but the irradi- Davin T. Mryaveut 

ated fish sticks were only fair in organoleptic quality Technological Laboratory, 

throughout most of their storage life because a musty Bureau of Commercial Fisheries, 

odor developed and the white meat darkened. U.S. Fish and Wildlife Service, 
The storage life at 35° F of fish sticks irradiated at Seattle, Washington 


de 
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torage 
Aer Anaerobic Aerobic 
Weeks Bacteria/a Bacteria/g Bacteria/g 
1,000 4,000 pla 
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Nitrogen Content of Pork Adipose Tissue 


Proteinaceous Fraction 


I, IS GENERALLY ACCEPTED as a 
working premise that animal tissue proteins contain 
16% nitrogen. In the AOAC Methods of Analysis 
(1) the multiplication of Kjeldahl nitrogen by 6. 
to obtain meat product and by-product protein is 
recommended. Exception is made for gelatin, which 
is recognized to contain 18% nitrogen (2). Most 
analysts using the 6.25 factor realize that it is an 
average. The purpose of this paper is to demonstrate 
the actual nitrogen content of pork adipose tissue 
proteinaceous fraction. 

Procedure. Several hundred analyses of residue from pork 
fat rendering were performed in our laboratory in the follow 
ing way: 

a. Moisture was determined by the air oven method (3 

b. Fat was determined by Soxhlet extraction (4) of the 
residue from moisture determination, 

«. Proteinaceous residue was determined by weighing the 
contents of Soxhlet thimble 

d. Nitrogen was determined on the whole material by the 


Wjeldahl method Protein was obtained by multiplying 


nitrogen by 6.25. 

e. Ash was determined in muffle furnace (4). 

f. In some eases protein was determined on proteinaceous 
residue, 

A few typical results obtained in these analyses are shown 
in Table 1 Totals of fat, moisture, ash and protein were 
always more than 1006; Furthermore, protein was 1 to 2% 
higher than proteinaceous residue—which was doubly sur 


prising since the proteinaceous residue ecoutained ash minerals 


TABLE 1 
Selected typical analysis of rendered pork adipose tissue. 
Components in per cent of wet weight 


Proteinaceous 
residue 


The above observations led us to believe that the “ussumption 
that proteinaceous fraction contained 16% nitrogen did not 
reflect the true picture, 

Nitrogen content of the protein material was reealeulated 
from Kjeldahl nitrogen and proteinaceous residue minus ash 
values, Any glycogen content of the tissue was disregarded 
According to Wertheimer ¢f al (6) adipose tissue of healthy 
animals does not contain any glyeogen. Experiments where 
protein was determined both on whole material and = pro 
teinueeous residue showed that no significant loss of nitrogen 
oceurs during Soxhlet extraction Nitrogen content of the 
proteinaceous residue equaled the nitrogen content of th: 


whole material. 


CONCLUSION 


Data compiled from 150 analyses showed an aver 
age 17.1% nitrogen in proteinaceous material. This 
value varied plus or minus 0.347. Thus, the average 
factor by which Kjeldahl nitrogen should be multi 
plied to estimate protein content became 5.85. This 
evidence seems to indicate that most of pork adipose 
tissue proteins are of a gelatin or collagen type, as 
their nitrogen content approaches the nitrogen con 
tent of gelatin. 

Wistreicu, E. KARMAS AND 
J. THompson 
Reliable Packing Company 
Research Laboratory 


Chicago 9, Illinois 
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PRAGUE POWDER 
ANTIOXIDANTS 
BREADING MIXES 
SOLUBLE SEASONINGS 
PURIFIED GROUND SEASONINGS 
PURIFIED CEREAL BINDERS 
YEASTFOOD 
DOUGHNUT SUGARS 
MEAT SAUCES 
GRAVY BASES 
MEAT TENDERIZERS 
SOUP BASE SEASONINGS 
a PHOSPHATES 

oRIFFITH HYDROLYZED PROTEINS 
_ABORATORIES CASEINATE 

PROTEINATE 


Where Many find the Anser to — 


“What’s New in Foods?” 


The Griffith organization is unique—in its 
diversification, its laboratory and kitchen facil- 


ities and skills. 


It is known for its service as specialists .. . 
in the Art of creating fine food formulas, and 


in the Science of faithfully repeating them. 


If interested in a new food material, or in a 
new quality standard — you've come to the 


best qualified source. 


THE GRIFFITH LABORATORIES, 


CHICAGO 9, 1415 W. 37th St. * UNION, N. J., 855 Rahway Ave. * LOS ANGELES 58, 4900 Gifford Ave. 
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APPLICATION ENGINEERING 
SHLES AND SERVICE: 


QUALITY CONTRA i Pyramid of Trust 


To the Food Industries 


For more than 70 years, the food industries around the world have 
depended upon FMC for two types of “products”: 


Equipment — that includes a wide variety of food preparation and 
processing machines and equipment ... today’s performance leaders. 


Ideas — that are constantly at work — through a number of specialized 
services—to serve the food industries and to create even better machines 
and equipment for tomorrow and the years to come. 

If you have a problem involving equipment or services or both, this 
FMC background of experience can be helpful. A card or call will put 
all this at your disposal, today. 


Putting Ideas to Work 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Canning Machinery Division 


Genera! Sales Offices: 
AND CHEMICAL WESTERN: SAN JOSE, CALIF. + EASTERN: HOOPESTON, ILL. 
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Continued from page 18 preceding technical section ) 


to an average of 580 days at 41° F) limited cooking tests 
and other observations indicated a gradual reduction in 


quality was taking place. (See page 395). 


Quality Market eqqs 
Interior physical quality and bacterial contamination of 
market eggs as influenced by egg shell permeability. 
Daniel Fromm and Robert J. Monroe. 


Interior physical quality and bacterial contamination of 
eggs as influenced by egg shell permeability was investi 
gated. It was found that interior physical quality and rate 
of bacterial contamination are related to permeability of the 
egg shell. Reasons for these reley ancies are diseussed., (See 


page 401) 


Growth of A. oryzae'as measure 
of radiation « Ke ct 


Radiation 
pre Se) vation 
A study of the growth of Aspergillus oryzae in irradiated 


components of foods. M. L. Fields, G. R. Ammerman, and 
N. W. Desrosier. 


Growth of Aspergillus oryzae was found to be significantly 
higher on irradiated glucose-asparagine and glucose when 
these materials were used in growth media. Although gross 
physical changes were observed in irradiated gelatin used 
as the sole souree of nitrogen in a growth medium, there 


was no significant difference in the growth response of the 
treatments. Inhibition of growth at highest dosage level 
(392 x 104 rads) was observed when a oryzae was grown 


on irradiated starch. (See page 407). 


Industrial history Russian research on the 


invention of canning 


The invention of canning, a direct translation from the 
Russian. 


The Russian scientist, Vasilii Nazar’evich Karazin, is 
declared to be the inventor of meat preservation by 


canning. (See page 410). 


Pacific cod 


Radiation pre ser? ation 


Irradiation preservation of Pacific Northwest fish. I. Cod 
fillets. David T. Miyauchi. 


The specifie objective of this study was to determine the 
effect of varying doses of ionizing radiation on the palata 
bility and storage characteristies of raw fillets of Pacifie 
cod (Gadus macrocephalus) held at refrigeration tempera- 
tures above freezing. Pacifie cod fillets were irradiated at 
various dosage levels from 0 to 1.86 megarads to determine 
their initial acceptability and storage characteristics at 
refrigerated temperatures (32° to 35° F). The optimum 
irradiation dose for cod fillets appeared to be 0.46 megarad 
or lower. Irradiation at these low dosage levels increased 
the storage life of cod fillets at 32° to 35° F by about three 
times. The objective freshness tests investigated, including 


FOOD TECHNOLOGY, 


AUGUST, 1960 


determinations for total volatile base, total volatile acid, 
trimethylamine, and plate counts, did not appear to be a 
reliable index of quality. (See page 411). 


Protein 


measurement 


Actual nitroge n content of 


pork adipose tissue 


Nitrogen content of pork adipose tissue: proteinaceous 
fraction. H. FE W istreich, EK. Karmas, and J. E. Thompson. 


Evidence indicates that most of the pork adipose tissue 
proteins are of a gelatin or collagen type as their nitrogen 
content approaches that of gelatin. Data compiled from 


150 analyses showed an average of 17.1% nitrogen in 


proteinaceous mate? al of pork adipose tissue. (See page 
$12). 


Industry to Assist IFT Sections 


Over twenty-five companies associated with the food 
industry are offering some of their technical per 
sonnel as speakers at IFT Section Meetings within th 
continental limits of the United States 

These companies, including Beckman Instruments, 
Corn Industry Research Foundation, Diamond Crys- 
tal Salt, Hereules Powder Company, H. Kohnstamn 
& Co., Ine., Reynolds Metals Company, and the Sugar 
Research Foundation, Inc., in replies to a letter from 
Ik’'T Headquarters, have listed over sixty individuals, 
including some Institute Members, who will be avail- 
able throughout the United States to make technieal 
presentations. 

A few subjects listed include packaging materials, 
appli ‘ations of instruments to the food industry, nu- 
clear raging control systems for process eontrol, 
enzyme production and applications, cleaning systems, 
uses of chemical food preservatives, antioxidants, 
flavors, and stabilizers 

At this time, each Section Chairman and Section 
Secretary has a composite list of the above informa- 
tion for use in acquiring qualified speakers. As addi- 
tional replies are received, supplemental lists will 
be forwarded to the Seetions. 


IFT Elects Three to Executive Committee 


Final ballot count of July 18th reveals that C. A. 
Greenleaf, Maryland Section, John H. Kilbuek, 
Northern California, and Herbert E. Robinson, Chi- 
cago, are new members of the Executive Committee of 
the Council for two year terms. Other nominees were: 
Clarence W. DuBois, Robert P. Joslin, and Louis B. 
Rockland. 

Membership of the 1960-61 Executive Committee 
will consist of the newly elected named above, and 
Edward E. Burns, Texas, Leslie F. Rutledge, Indiana, 
Osear Skovholt, New York, President Hutchings, Past 
President Wakefield, President-Elect Schultz, and 
Treasurer Prater. 


23 


| 
| 
| 
i 
|) 
{| 
i 
| 
= | 


Literature 


ABSTRACTS 


General Foods Research Center 
Selected by H. A. Campbell 


ANALYTICAL METHODS 


Theoretical plates in gas chromatography. 
Effect of distribution ratio, viscosity, 
and amount of liquid phase. 


Rogers, L. B. 
Technol., Cam 
(1960). 


Durrietp, J. J. AND 
(Massachusetts Inst. of 
bridge Anal. Chem. 32, 340-3 

The value of the mass-transfer term in 
the van Deemter, Zuiderweg, and Klin 
kenberg equation increases with the vis 
liq iid phase. 
greater than 
the term is larger for the smaller 


cosity and volume of the 
For distribution ratios 
unity, 
ratios. With an inerease in the mass 
trunsfer term, lower efficiencies are ob 
served and adjustment of the flow rate 
for optimum conditions is eritical. The 
optimum tlow rate for inefficient columns 
is generally slow; hence long times are 
necessary for analysis. Very small sam- 
ples of vapor rather than liquid were used 
successfully and required no extrapola 


tion to zero size. 
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Colorimetric reactions of unsaturated fatty 
acids with metal salts. 


Ruopes, D. N. 
Sta., Cambridge, Engl.). J. Appl. Chem. 
10, 122-4 (1960). 


(Low Temp. Research 


Esters and glycerides of oleic, linoleic 
and linolenie acids give colored produets 
having characteristic absorption spectra 
when treated with ferrie chloride or mer 
eurie acetate in the presence of glacial 
acetic acid and coned. H.SO,. These re 
actions provide the basis of a simple 
method for the detn. of 
these acids in some fats and oils. 


colorimetrie 


BIOLOGICAL SCIENCES 


Biochemistry 
Radioimmunoelectrophoresis. 


REJNEK, J. AND BEpNARIK, T. (Inst. 
of Hematology and Blood Transfusion, 
Prague, Czechoslovakia Clin. Chim. 
Acta 5, 250-8 (1960). 


A simple and sensitive method for the 
investigation of the fate of proteins in 
complicated protein systems has been de 
veloped. The method combines the ad- 
vantages of 2 previous methods, immuno 
electrophoresis and isotopie labelling of 
compds. The method is highly sensitive, 


a number of protein fractions ean be 
identified, and proteins of varied origin 
ean be differentiated, henee this method 
can contribute to the solution of prob 
lems concerned with protein metabolism. 


Correlation of amino acid composition 
with nutritive value of proteins. 


Benper, A. E. (Bovril Ltd., London 
Clin, Chim, Acta 5, 1-5 (1960), 


The nutritive value of a protein ean bx 
predicted by comparing its amino acid 
compn, with the target figures. An im 
preved relationship between chem. seor: 
(C.S.) and biological value (B.V.) has 
been obtained by using new target values 
measuring the B.V. of a range of amin 
acid mixts. For B.V.’s between 40 and 
100 (which ineludes most foods) C.S. is 
For B.V.’s he 


low 30 the straight line curves in a man 


numerically equal to B.V. 


ner depending on the limiting aming 
acid. Mixtures lacking only lysine, (i.« 
C.S. zero) have B.V. 30; 
histidine, isoleucine, 


phan or phenylalanine, B.V. 20; those 


those lacking 
leucine trypto 
lacking threonine or cystine + methionine, 


B.V. zero. 


Active and inactive modifications of tryp 
sin induced by acetylation. 


This literature on Tenox., 


can help you 


broaden your product line 


...@xpand your marketing area 


Tenox—Eastman food-grade antioxidants 
The Eastman family of Tenox food-grade antioxidants 
Which antioxidants for your fat-containing foods? 


Tenox antioxidants for more effective food 
packaging materials 

Tenox antioxidants for edible animal fats 

Effective stabilization of inedible animal fats with 


Tenox 


Tenox feed-grade antioxidants for poultry and 
animal feeds 


mechanwm 


tat oxidation 


Tenox antioxidants for the fishing industry 
Mechanisms of fat oxidation 


Eastman manufactures all the principal types of 
food-grade antioxidants in use today and supplies 
them in a variety of formulations. Because of this 
unique position we can suggest the antioxidant or 
formulation most effective for your product. Behind 
this service is a fully-equipped laboratory staffed 
with antioxidant specialists with years of experience 
in the food field. 
Bi ace For your copy of any of these pieces of literature, 
write Eastman Chemical Products, Inc., subsidiary of 
Eastman Kodak Company, Kingsport, Tennessee. 


Eastman 
food-grade 
antioxidants 
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Wona, R. C. anp Lrener, I. E. (Univ 
of Minnesota, St. Paul). 
Biophys. Acta 38, 80 7 (1960 


Biochim, et 


The acetylation of trypsin with acetie 
anhydride results in a _ heterogeneous 
mixt. of acetylated derivs. That fraction 
which is most fully acetylated (85-90% ) 
is enzymically inactive, whereas the par 
tially acetylated (about 50% 


is fully as active as unmodified trypsin. 


fraction 


These 2 forms of trypsin may be further 
differentiated on the basis of their soly. 
properties, chromatographic behavior on 
DEAE-cellulose, and optical r tation. 


Responses of two strains of rats to rape- 
seed oil and corn oil. 


Bearr, J. L., Murray, T. K. AND 
CAMPBELL, J. A. (Dept. of Natl. Health 
& Welfare, Ottawa, Can.). Can. J. Bio 
chem. Physiol. 38, 187-92 (1960 


Apparent coeffs. of digestibility were 
significantly lower for rapeseed oil than 
for corn oil in the Sprague-Dawley, but 
not in the Wistar rats. After 6 weeks 
the adrenals of Sprague-Dawley rats 
were larger in the animals fed rapeseed 
oil than in those fed corn oil, while the 
adrenals of Wistar rats were not influ 
enced by the dietary oil. These strain 
differences explain some discrepancies 
appearing in the literature concerning the 
effeets of rapeseed oil in the rat. There 
was no significant effect of the strain of 
rat or the type of dietary oil on the liver 
storage of vitamin A. 


Inhibition of cholesterol biosynthesis by a 
mitochrondrial extract. 


Miagicovsky, B. B. Can. J. Biochem. 
Physiol. 88, 339-46 (1960 


Cholesterol biosynthesis was effectively 
inhibited by an ext. of u itochon« ria dis 
rupted with sonic oscillations The in 
hibitory effeet occurred both in vivo and 
in vitro. The inhibitor substance was 
heat-labile, and could be prepd. from 
mitochondria from livers of normal or 
starved rats. The inhibition appeared to 
be of the competitive type. The loeus of 
the inhibition in the chain of reactions 
from acetate to cholesterol appeared to 
be between acetoacetate and mevalonate. 
It is suggested that the inhibitor sub 
stanee present in the mitochondria repre 
sents, in part, the homeostatic mechanism 
that controls cholesterol synthesis by the 


liver. 


Lipid bound glutamic acid deficiency in 
aging arteriosclerotic subjects. 


Hami.ton, R. E. aNp L. O. 
(Univ. of Minnesota, Minneapolis 
Proc. Soc. Exptl. Biol. Med. 103, 574-7 
(1960 


A ninhydrin pos., lipid bound factor 
chromatographically identified as gluta 
mie acid has been found in the org. sol 
yent ext. of human plasma @ and § 


lipoproteins. This factor is grossly de 
ficient (p<0.006) in plasma of the 
aging, arteriosclerotic subject and has 
an abnormal distribution pattern between 
a and lipoproteins of the pathological 
patient. This deficiency of lipid bound 
glutamic acid may be related to a defee 
tive blood coagulation system of the hu 


man arteriosclerotic. 


Microbiology 


Physiology of toxin production by Clos- 
tridium botulinum types A and B. 
I. Growth, autolysis, and toxin pro- 
duction, 


BoNVENTRE, P. F. anp Kemper, L. L. 
(Univ. of Michigan, Ann Arbor). J. 
Bacteriol. 79, 18-23 (| 1960 


The normal growth cycle of the strains 
ot Clostridium botulinum studied was 
found to be characterized by a period of 
cell multiplication immediately followed 
by active autolysis of the cells which con 
tinued until few viable organisms re 
mained. Autolysis was established as an 
important mechanism for the liberation 
of the toxin. 


Nutrition 


Efficacy of the FAO amino acid reference 
standard for growth of the weanling 
rat. 


Hower, E. E., 
Auurson, J. B. (Merck Inst., Rahway, 
N. J.) J. Nutrition 70, 385-90 (1960 


GILFILLAN, E. W. AND 


In rat growth experiments, the FAO 
(Food and Agriculture Organization of 
the United Nations amino aeid refer 
ence pattern was found to possess a some 
what greater efficiency than an amino 
acid mixt. patterned after casein at a 
high essential amino acid content. At a 
lower essential amino acid content the 
protein efficiencies were equal but the 
FAO pattern supported much more rapid 
growth when the diets were fed ad libi 
tum. Decreasing the tryptophan content 
of the FAO pattern by 33 to 50% or 
increasing the lysine content by 22% did 
not alter the nutritive value of the mix 
ture. A mixt. contg. casein supplemented 
to the FAO reference pattern with essen 
tial amino acids was found to be nutri 
tionally equiv. to the FAO reference 
amino acid mixt. itself. Cottonseed meal 
80 supplemented proved to be inferior to 
both. 


Use of germ-free animals in research. (In 
German). 


HAENAL, H. 
1960). 


Ernahrungsforschung 


A summary of the literature on germ 
free animals. Germ free animals breed 
and grow in the same manner as regular 
animals, with only minor differences, Or 
gans develop normally, except those con 


cerned with combating bacteria, e.g. 
lymph nodes, which are smaller, Some 


wherever 
oxygen is vital... 7 


the world’s standard instruments 
for precision measurement 

are Beckman Oxygen Analyzers... 
in biochemical research, food 
processing control, industrial : 
applications, medical analyses and 
military applications. Choice of 
three basic models to fit any 
requirements for accuracy, types ail 
of samples to be analyzed and 
range of concentrations. 4 Model E2 
is designed for the most exacting 
work, with flowing or static samples, 
in five ranges, uses 110V AC power. 
Model C2, semiportable, also al 
operates on 110V AC, for flowing 
or static samples in a wide variety 
of ranges. Model D2 is portable, a 
battery operated, for static samples 
in two ranges. 4 For complete 
specifications on these three 
laboratory instruments contact 
your Beckman dealer. Or write 
direct for Data File 84-8-05. 


Beckman: 


Scientific and Process 


Instruments Division 


Beckman Instruments, Inc 


2500 Fullerton Road, 


Fullerton, California 
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vitamins such as nicotinic acid, folie 
acid, biotin have been proved to be syn- 
thesized by the intestinal flora of normal 


animals, 46 references. 


rats fed 
increasing 


Dental caries and growth in 
whole-milk powders with 
lysine deterioration. 


Cremer, H. D., Kinket, H. J. AND 
Mavuron, J. (Research Labs., Nestle ’s 
Produets, Vevey, Switzerland). J. Nutri 


tion (1960 


, 533-6 
\ series of whole-milk powders with 
increasing lysine deterioration was prepd. 
by intensifying the heat dur 
ing roller drying. Lysine availability in 
the powders was measured by in vitro di 
40% of milk 
young rats, and 
No re 
found 


treatment 


Diets contg. these 
fed to 


earies ineidenee and growth detd. 


gestion, 


powders were 


lationship whatsoever could be 


between caries incidence and lysine de 


terioration, whereas growth was progres 
lysine deterioration 


sively reduced as 


inereased., 


Acute iron poisoning in children. 


Ortho Research 


. Quart. Rev. 


Sisson, T. R. C, 
Foundation, Raritan, N. J 


P. diatries 15, 47-9 (1960 


Hematinies are widely preseribed and 


should be kept away from small children. 
Iron is rapidly the 
intestinal tract and causes profound meta 

hypotensive 
liver and in 
lue primarily 
Treatment of 


absorbed in gastro 


changes, acidosis 
shock, and damage to the 
testinal Death is 
to eardiovaseular collapse. 


bolie 
mucosa, 


acute iron poisoning should concentrate 
on binding and removing the excess iron 
in the and blood and 


on overcoming shock. 


intestine, tissues, 


Effects of nicotinic acid and related com- 
pounds on sterol metabolism in the 
chick and rat. 


Harpy, R. W. F. Anb 
Wisconsin, 
301 


Gaytor, J. L., 
BAUMANN, C. A. Univ. of 
Madison). J. Nutrition 


(1960 


293 


High levels of nicotinic acid, com 
parable to those used in human therapy, 
were fed to rats and chicks, and the 
effeets compared with those resulting 
from nicotinamide, isonicotinie acid or 


Of the substances tested, 


isonicotinie acid appeared to produce the 


benzoie acid. 


least alteration in growth, liver pyridine 


nucleotide levels, or liver cholesterol 
conens., While yielding the most con- 
sistent lowering of blood cholesterol in 


chick. 


both the rat and the 


Toxicology 


Beneficial effects of alfalfa meal 


surface-active agents in the rat. 


and 
other bulk-containing or bulk-forming 
materials on the toxicity of non-ionic 


Southern 


70, 


(Univ. of 
Nutrition 


Exsnorr, B. H. 
Calif., Los Angeles). J. 
484-90 (1960). 


Further data are presented on the com 
parative effects of alfalfa and other bulk 
forming or bulk-contg. materials on 
symptoms of toxicity assoed. with feed- 
ing of high levels of surface-active 
agents in the rat. Supplements of alfalfa 
meal were without protective effect in 
diets contg. Span 20 but counteracted the 


deleterious effeets of Myrj 52, Tween 20 


and Tween 60 administration. The pro 
tective factor(s) in alfalfa was retained 
in the alfalfa residue fraction (water 


washed pulp remaining after extn. of the 


juice). Supplements of protein, fat and 
the known vitamins were without effeet. 
Purified cellulose however, had signifi 


eant effect on the toxic effects of Myrj 
52, Tween 20 and Tween 60 administra 
alginate and 
symptoms of 


earrageenin 
Tween 60 


tion. Sodium 
counteracted 


toxicity. 


The toxicity of injected peptides as re- 
lated to peptidase activity in peri- 
toneal fluid. 


Jounston, J. M. anp WiaGans, D. 8S. 
(Univ. of Texas, Dallas). Arch. Biochem. 
Biophys. 87, 167-70 (1960). 


Peptidase activity is normally present 
in cell-free peritoneal fluid. A specificity 
of hydrolysis for a number of peptides 
has been demonstrated. 
peptidase activity in the peritoneal fluid 
from rats and from humans 
shows no marked differences in substrate 
specificity for peptides examd. The 
lethal effeets of injected amino acids 
may be decreased or abolished when com 
bined in peptide form. A degree of cor 
relation exists between the peptidase ac- 
tivity in the peritoneal cavity and the 
toxicity of the injected peptides. 


A comparison of 


obtained 


Anti-inflammatory activity of some water- 
soluble bioflavonoids. 

(Temple Univ., Philadel 

Am. J. Physiol. 196, 


MENKIN, V. 
phia, Penna.). 
1205-10 (1959). 


The water-soluble citrus bioflavonoid 
mixt. contained in the prepn. C.V.P., 
without added vitamin C, is capable of 
inhibiting the increased capillary per- 


meability referable in turn to an inflam 
exudate, irrespective of the pH 
exudate. The suppressing effect 
water-sol. 


matory 

of that 
of these 
demonstrated in conens. of 5 or 10 mg./ 
0.25 ml. of exudative material. They like 
wise inhibit the effect of leukotaxine that 
has been extd. from alkaline exudates. 


bioflavonoids 


stances on the eyes of rabbits. 
German). 


MeINnIcKE, K. Fette, Seifen, Anstrich- 


mittel 62, 107-12 (1960). 


ean be 


The irritating effect of surface-active sub- 
(In 


Other outstanding RCA 


Automation 
Equipment 


for the Food Industry 


COMPACT BOTTLE 
UNCASER 


Model H-300 


Low-priced unit uncases wide range of 
bottle sizes at speeds as high as 300 bottles 
per min. No air or hydraulic connections 
needed. Used with any standard filing table. 
New 600 bpm unit will soon be available. 


HIGH-SPEED BOTTLE AND CAN 


Model MBU-2 


UNCASER 


This high-speed unit handles a wide range 
of ean, jar and bottle sizes (packed in single 
tier cases)—at speeds up to 30 cases per 
minute. No changeover necessary toswitch 
from cans to bottles of same dimension. 


PALLET LOADER AND PALLET 
UNLOADER 


Straight-stack all standard cases and bot- 
tle sizes without mechanical adjustment 
at speeds up to 30 cases per min. De- 
signed for 36” x 36”, 36” x 48”, and 
36” x 60” standard pallets. Can be fur- 
nished for other sizes. Available indi- 
vidually, or in combination. 

Get full particulars on any or all of 

these items from RCA, Dept. K-356 

Building 15-1, Camden, N. J. 


Tmk(s) ® 
RADIO CORPORATION OF AMERICA 
INDUSTRIAL AND AUTOMATION DIVISION 
CAMDEN, N. J. 
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GATEWAY TO SAPETT 


NEMA-12 Control 


FROM 


ANOTHER WAY 


TRAMP METAL \ 


Waterproof Connections 
and Aperture 


vf REASONS WHY LEADING FOOD PROCESSORS 


usE RCA METAL DETECTORS 


Will detect all types of metallic particles (steel, 
brass, copper, aluminum, stainless steel, monel 
metal, etc.) as small as .039”. 


Waterproof construction—unit can be hosed down. 
Aperture is split for easy installation over conveyor. 


Extremely reliable; anti-drift circuit for high stability. 


This new, completely redesigned RCA Metal Detector 
offers food processors today’s most effective and 
dependable safeguard against tramp metal. Any 
metallic particle, even as small as a period in this 
copy, is detected by this device which can be wired 
to actuate a warning signal light or rejection gate, or 
momentarily stop the flow of material. New split 
aperture construction permits fast installation with- 
out interfering with production operations. 


Tmk(s) 


RADIO CORPORATION 
of AMERICA 


INDUSTRIAL AND AUTOMATION DIVISION 
CAMDEN, N. J. 


5 Low in cost and upkeep. 


6 Can be used to inspect bulk or packaged materials. 


7 Backed by RCA’s nationwide service facilities. 


SENSITIVITY TABLE 


SERVES INDUSTRY 
THROUGH 
ELECTRONICS 


RCA 


APERTURE 


RADIO CORPORATION of AMERICA 
Dept. K-356, Building 15-1, Camden, N. J. 


Please send me complete information about the RCA Metal Detector 
for the Food Industry. 


NAME 


TITLE__ 
COMPANY 


ADDRESS. 


CITY STATE 


MODEL | MINIMUM SPHERICAL PARTICLE DIAMETER 
MOD SIZE } iN INCHES 
— 
Ma N Magnet Non-Magnetic 
Me Low-Resistance High-Resistance 
, Metal (Bra Metal (Stainless 
Copper, Alun Steel, Monel 
0.156 
J | 0.066 0.115 
14¢ 0.192 
| 0.156 
0.132 
For Complete information fill in the coupon and mail it today 
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Whereas the effeets of the fatty ale. 
sulfates and the alkyl aryl sulfonates, 
which are normally available in the mar 
ket, in higher conens. on the eyes of rab 
hits are irritant, the fatty acid-protein 
condensates do not cause any irritating 
effeets over the same. Thus the irri 
tating effect of the first mentioned class 
of compds. can be considerably reduced 
by combining them with products of pro 
tein hydrolysis or their condensation 
produets, 


ENGINEERING RESEARCH 


Hydraulic transport of solids through a 
vertical pipe. 


(Ph.D. Thesis, London 
Brit. Chem, Eng. 3, 


Guippon, B. J. 
University, Engl. 
“so (1960 


The hydraulic transport of solids from 
0040 in, to .15 in. 
gravity from 1.2 to 4.6 in 1 in. and 2 in. 
pipes by water flowing at velocity up to 


diam. and specifie 


1% ft./see. and eontg. up to 35% by vol. 
selids was studied, Slurries of materials 
small enough to obey Stokes law give 
pressure drop curves which diverge from 
that of water as the velocity increases, 
while slurries of materials large enough 
to have free settling velocities in the 
transition or turbulent region have pres- 
sure drop curves which are the same as 
clear water flowing at the same velocity. 
These coarser solids travel in a homo- 
geneous core surrounded by a clear water 
annulus. The velocity profile is con- 
siderably flatter than that of water flow- 
line at the same velocity. The difference 
between the average water velocity and 
the average particle velocity was equal to 
the free settling velocity of the particles. 


FOOD AND FOOD TECHNOLOGY 
Additives 
The chemical preservation of food. 


Spencer, M. (Natl. Coll. of Food 
Technol., Weybridg: Engl. 
Food Trade Rev. 30, 49-52 ( Apr. 1960). 


Surrey, 


Listed are chemical preservatives and 
antibioties that may be incorporated into 
food products to make the food more 
Article is aimed at making 
populations 


palatable. 
food more aceessible to 


throughout the world. 


Preservation process with alkyl guani- 
dines. 


Micuenerk, H. D. anp Lewis, J. C. 
Assignors to the United States of Amer- 
ica. U. S. 2,934,438. Apr. 26, 1960. 


In order to prevent microbial spoilage, 
an alkyl guanidine (50 to 1000 p.p.m.) 
is incorporated into a foodstuff and the 
resulting mixt. subjected to heat at a 
temp. and for a time sufficient to produce 
a sterile substance. The time and temp. 
are substantially less than would be re 
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quired to attain sterility in the absence of 
the alkyl! guanidine. 


Preservation process with diepoxybutane. 


MiIcHENER, H. D. anp Lewis, J. C. 
Assignors to the United States of Amer 
iea. U. S. 2,934,439. Apr. 26, 1960. 


Diepoxybutane (50 to 1000  p.p.m.) 
when added to a foodstuff and subse 
quently heated to sterilization temp. pro 
tects the food from microbial spoilage 
and permits lower temp. and time than 
that required to attain sterility in the 
absence of the compds. 


Antioxidants 


On the antioxidant activities of the to- 
copherols, II. Influence of substrate, 
temperature and level of oxidation. 


Lea, C. H. (Low Temp. Researeh Sta., 
Cambridge, Engl.). J. Sci. Food Agr. 11, 
212-18 (1960). 


The antioxidant activities of the to 
copherols have been compared at 60° and 
at 37° in distd. methyl esters of cotton 
seed, linseed and cod liver oil fatty acids 
contg. small addns. of oxidized ester as 
‘starter’. In the linoleate (cottonseed ) 
system the y- and éd-compds. were the 
most and the a-, ¢ and e-compds. the 
least effective in extending the induction 
period. In the poly-unsatd. (linseed and 
cod liver oil) systems the y- was still 
good, but the 6- was at the bottom of the 
series and the @- and {-compds. near the 
top. Under suitable conditions a-tocoph 
erol could be shown to exert the highest 
and 6- the lowest in vitro antioxidant ac- 
tivity, in agreement with their known 
in vivo vitamin E potencies. 


Baking and Bakery Products 


Manufacture of bakers’ yeast by continu- 
ous fermentation. 


Ousen, A. J. Chem. & Ind. 416-25 


(1960). 


The author describes engineering and 
process features of the first plant for 
commercial production of bakers’ yeast 
without alcohol, by continuous fermen- 
tation. The maximum capacity of the 
plant was increased from 225 tons/week 
on the bateh process to 300 tons/week 
for the continuous process, by the use 
of several vessels in series. 


Cocoa and Cocoa Products 


Enzymatic changes in cacao beans during 
fermentation. (In German). 


Purr, A., Springer, R. AND MoRCINEK, 
H. Z. Lebensm.-Untersuch. u-Forsch. 
112, 40-6 (1960). 


Chemical changes of the primary oxi- 
dation products of the enzymatic pyro- 
eatechol oxidation with proteins, peptides 
and the amino acids occurring in cacao 


protein are described. The polyphenol 
oxidase-activity in ungerminated beans 
and the amt, of the increase in activity 
is dependent upon the type of bean. Of 
the peptides studied, glyeyl-glycine exerts 
the strongest influence on oxygen absorp 
tion; in the ease of pL-leucyl-glycine, no 
reaction is observed. Of the amino acids 
studied, glycine causes the highest ab 
sorption of oxygen; following in de 
creasing order are: pDt-threonine, pb! 
serine, L-alanine and L-lysine. 


Notes on chocolate tempering and coating. 


Newtu, T. Mfg. Confectioner 40, 25 


6 (Apr. 1960). 


The drip feed method of handling 
chocolate coatings in the enrober is de 
scribed. Untempered chocolate is fed 
into the enrober contg. a bed of tem 
pered chocolate at the same rate as the 
tempered chocolate is used up. The seed 
bed in the enrober will temper the coat 
ing being fed into it and the untempered 
chocolate coating acts as a barrier to 
advancing crystallization. More uniform 
coatings, over extended time periods, re 
sult from this method. 


Dehydration 
Drying. 


McCormick, P. Y. (E. I. du Pont de 
Nemours & Co., Ine., Wilmington, Del. 
Ind. Eng. Chem. 52, 439-40 (1960). 


Among the outstanding developments 
in drying equipment in recent years is 
the adaptation of spray driers to the 
agglomeration of dehydrated food prod 
ucts, especially in the improvement of 
solids dispersion of milk powders and 
cocoa mixes. Progress in the fields of 
tray drying using super heated steam, 
mechanisms of heat and mass transfer, 
ultrasonies in drying, and in 
driers are also reviewed giving origina! 
references, 


spray 


A bright future for potato dehydration is 
warranted. 


Mepriczky, A. Am. Potato J. 37 
77-80 (1960). 


The author comments on the rapid 
growth of the potato dehydration indus 
try based on his experiences in post-war 
Germany. Several new processing meth 
ods are suggested, among them the 
preservation of the whole potato sub 
stance by transformation into a coarse 
grits form, saving as much as possible of 
the water-soluble and heat susceptible in 
gredients, 


Legislation 


The new additives regulations for Western 
Germany. Part II. Coloring matter 
and general additives. 


Hinton, C. L. Food (Brit.) 29, 123-5 
(1960). 
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] at 7 ‘rons 
jLene at 13.7 niicrons, 


alent to 0.008 ppm at 


rscale expansion and 10 


atmospheres cell pressure. 


Checkout for SU rvival. The purity of vital oxygen supplies for breathing systems of high altitude 
aircraft is assured by Beckman IR spectrophotometers. On duty in hundreds of military laboratories and 
quality control centers, Beckman Models IR-4 and IR-7 possess the extreme sensitivity required to detect 
dangerous trace contaminants...nauseous acetylene and other hydrocarbons. Double-monochromator 
design increases dispersion and useful energy...scale expansion allows up to a 25-times increase in sensi- 
tivity...routinely maintaining specifications of .05 ppm acetylene in oxygen, as illustrated by the curve 
shown above. % Key to this precision is an externally adjustable multi-path gas cell, with seven beam 
path lengths from 0.1 to 10 meters. To expedite analyses of extremely low concentrations it can be 
pressurized to 10 atmospheres. %3 Dependability, accuracy and versatility of Beckman spectropho- 
tometers with the 10-meter cell...including the low-cost Model IR-5...are proved by their successful 
application in one or more phases of the following critical determinations: Monitoring liquid oxygen 
at missile sites...direct analysis of air pollutants...industrial analyses of combustion gases...control- 


ling super-charged furnaces in primary metals production. % For complete technical details and spe- 
IN y 


cific application information write us for Data File 84-8-02. Beckman:/ for *, 
Scientific and Process / Instruments Division 3 veaas 2 
Beckman Instruments, Inc. 

/ 2500 Fullerton Road, Fullerton, California 
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FLO-SWEET INVERDEZ ... for balanced body and sweetness 


How many food products will just one new ingredient improve? 


Probably hundreds! In the case of Inverdex, the Flo-Sweet invert-dextrose A FEW OF THE FOODS 
liquid sugar, new uses are being discovered almost daily. Bottlers . . . canners INVERDEX IMPROVES: 

... fountain syrups are finding that this remarkable sweetener adds to body and 
flavor, enhances quality, and often permits important production savings to 


Flo-Sweet Inverdex—high purity 
: liquid invert combined with doubly 
be realized. refined dextrose—is finding wide- 
Inverdex is just one of the new Flo-Sweet sugars déveloped to give you a at ey S ae pees. 
bottling industries, and in fountain 
combination of desirable characteristics never before available. For full in- syrups of many types. You'll want to 
formation, just consult your Flo-Sweet Engineer or write for the brochure try it for the new food products you 
“New Ingredients for New and Improved Food Products.” It tells all about are developing! 
four new Flo-Sweet liquid sugars! 


REFINED SYRUPS & SUGARS, INC. 


YONKERS, NEW YORK 
SERVING INDUSTRIAL SUGAR USERS EXCLUSIVELY g FIRST IN LIQUID SUGAR 
FROM YONKERS, ALLENTOWN, DETROIT, TOLEDO Gi 
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form and information regarding ialifications and classifications 
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The Coloring Matters Order in the 
new series of regulations specifies lists 
of coloring matters which are the only 
ones permitted to be used in or on foods, 
and then only for eertain named foods 
in limited quantity. Deelaration of the 
presence of the added coloring matter is 
required, with some exceptions, and pro 
included for the 
and labelling of the 


visions aré packaging 
coloring matters 


themselves 


Meat 


A polarographic method for determining 
nitrite in meat-curing brines. 


(Central Inst. for Nu 
T.N.O., 
Analyst 85 


Duont, J. H. 
trition and Food Research 
Utrecht, The Netherlands 
144-6 (1960 


\ polarographie method for detg. ni 
trite is deseribed: it is based on the for 
mation of Il-nitroso-2-naphthol from ni 
trite and 2-naphthol. The nitroso comp. 
is reduced at the dropping-merecury elec 
trode. The completeness of the reaction, 
the effect of interfering substances, the 
reprodueibility and the reeovery have 


been investigated. 


Process for the preparation of a meat 
flavor. 


May, C. G. AND Morton, 
signors to Lever Brothers 


2 934,436 Apr. 26, 1960, 


A process for the prepn. of a meat 
flavor, in which evsteine is heated with 
glyceraldehyde in the presence of water 
until a meat flavor develops. 


Milk and Milk Products 


Coconut-like flavor defect of milk fat. IV. 
Demonstration of 45-dodecalactone in 
the steam distillate from milk fat. 


Tuarp, B. W. anp Parton, S. (Penn 
s¥ylvania » Sta., University 
Park). J. Dairy 43, 475-9 1960 


Liquid-partition ehromatography, using 
various solvent systems on paper and in 
packed columns together with gas-liquid 
chromatography, enabled the identifiea 
thon of 6-dodeealactone I the steam dis 
tillate from fresh milk fat. It appears 
that this lactone occurs in the distillate 
at a lower level than does 6-deealactone 
Beeause of its characteristic fruity flavor 
and odor properties, 6-dodeecalaectone is 
} 


considered to be of possible significances 


in flavor changes of processed ind stored 
dairy produets. A useful column parti 
tion system for chromatographic sepn. of 
certain aliphatic lactones was revealed 


in the course of the investigation. 


Retail sales of nonfat dry milk. I. Charac- 
teristics of consumer purchases and 
use. II. Relationships between nonfat 
dry milk and fluid milk purchases. 
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OLDENSTADT, D. AND CHRISTENSEN, 
S. K. Tech. Bull. Oregon Expt. Sta. 48, 


32 (1959). 


Dried milk products including dried 
skim-milk, choecolate-flavored dried skim 
milk, buttermilk and dried cream, were 
purchased by 410% of the households in 
terviewed. About 24% used dried skim 
milk regularly and in one week used an 
average of 5.4 quart equivalents (this 
was estd. as about 67 quart equivalents 
annual consumption) of dried skim-milk 
of which approximately 50° was re 
constituted for drinking, 6% used for 
choeolate drinks and pet food and the 
remainder for cooking and baking. Con 
sumers buying dried skim-milk regularly 
increased their total 
liquid and skim-milk by an average of 
1.8 qt./wk.; the skim-milk 
were used to replace an average of 3.6 
qt. of liquid whole milk/wk. This amt., 
considered in relation to all households, 


consumption of 


purchases 


equals about 10% of the estd. per eapita 
liquid milk consumption. 


Starch 


Investigations of the retrogradation of 


amylose. In German 


J., Szesrul, J. AND GANTNER, 
G. S. Die Starke 12, 73-7 (1960 

The retrogradation of starch was 
studied by measuring the iodine binding 
capacity amperometrically. The velocity 
of retrogradation decreased with inereas 
ing = temp. Amylose retrograded — the 
quickest around the neutral point. Potato 
amylose contg. 1 ramifieations/mol., 
aged less rapidly than wheat amylose 
Under the influ 


ence of salts amylose first lost its hy 


contg. no ramification. 


drate water hull, and then pptd. and 
retrograded, 


Taste Testing 
World food supplies. 3. Choice of foods. 


Ayiwarp, F. Food Manuf. 35, 148 


(1960 


The third of this series of articles out 
lines the basie facts of nutrition, dis 
cusses the different food habits of vari 
ous peoples of the world, and shows how 
nutritional assessments must take into ae 
count indigenous non-staple foods which, 
however repugnant they may to 
sophisticated Westerners, are the result 
of accumulated age-long wisdom. Drastic 
changes in these indigenous food habits 
might lead to widespread malnutrition. 


Miscellaneous 


Ultrasonics—new process tool for U.S. 
food packers. 


SHeRwoop, P. W. Canner/Packer 128, 
20-1 (Sept. 1959). 


The applications of ultrasonies in the 
areas of instrumentation and processing, 


of the food industry are itemized. Poten 
tial uses are listed in dispersive, floeeu 
lative, chemical and biologieal categories 
Ultrasonics is currently being employed 
in the homogenization of peanut butter, 
ice cream mix, puddings, soups, and 
salad dressings, and in the sterilizatior 
of milk and degassing of bottled beer 


PHYSICAL METHODS 


A theory and method for the spreading of 
protein monolayers. 


TrurNit, H. J. (Research Inst. for 
Advaneed Study, Baltimore, Md J 


Colloid Sei, 15, 1-13 (1960 


Protein monolayers, or true 
ean be spread quickly aad without 
on distd. water or dil. buffer solns., 
the protein soln. before reaching 
water surface of the film trough is spr 
out into a very thin layer around a g 
rod, During the flow time along 
glass rod the vast majority of 
tein molecules diffuse to the water 
interface and spread, if flow rate 
tein conen., glass rod length, and a 
ter are chosen correctly, The influence 
these parameters is investigated theor 
eally, and the theoretical predictions ar: 
compared with results from spreading 


expts. 


INDUSTRY NEWS 


PROCESSES 


Maize-Products Com 
pany, processor of corn into a wick 


American 


variety of food-grade and chemical! 
embarked 
development pro 


products, has upon a 
discovery and 
gram in the field of starch phos 
phates that 
whole new family of end uses of 


offers promise of a 


corn. One new group of products 
called starch phosphates already is 
in production in research quanti 
ties in a pilot plant, and American 
Maize’s manufacturing 
has under study a large scale unit 


division 


that may be producing commercial 
quantities by year end. 

Basis of American Maize’s long 
range program into the new field 
is a number of process, use and 
product patents licensed on an ex 
clusive from International 
Minerals and Chemical 
tion. Dr. James W. 
president in charge of research and 
development for American Maize, 
said that the new starch phosphates 
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new SENTRY Sorbic is snow-white and free-flowing 


Developed by CARBIDE research just a few years ago, SENTRY 
Sorbic has become one of the most dependable and widely used 
mold inhibitors for control of food spoilage. And because re- 
search in product improvement never stops at CARBIDE, you can 
now geta better Sorbic—a reliable mold and yeast inhibitor that’s 
pure-white and completely free flowing, with little detectable 
odor to affect the flavor or aroma of your most delectable foods. 

Sorbic is widely used in many types of cheese, sliced or cut 
for sale in consumer-sized packages. Pies, cakes, and other 
baked goods can now maintain longer shelf-life—and extended 
saleability—with Sorbic. It is also effective in wines, prepared 


Sentry and UNION Cararpe are trade marks of Union Carbide Corporat 


UNION CARBIDE CHEMICALS COMPANY 


UNION 
CARBIDE 


fruits, juices, and vegetables. Low concentrations, usually less 
than '/io of one per cent, protect food products and your 
profits. And, since Sorbic is generally recognized as safe for 
such uses, there is no Food Additives Amendment problem! 

Test new Sorbic in your food products, now! For a water- 
soluble fungistat, you'll find Potassium Sorbate just the inhib- 
itor you need. It’s another development from CARBIDE research! 

For samples of Sorbic or Potassium Sorbate, and technical 
information, write Dept. H, Union Carbide Chemicals 
Company, Division of Union Carbide Corporation, 270 Park 
Avenue, New York 17, New York. 
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TEST SUPPLY 

COOK-CHEX 
RETORT TAGS 

| 


FOR A PERFECT RECORD 
OF RETORT PROCESSING 


Hang a Cook-Chex tag on every basket 
before it goes into the retort and elimi 
nate all guess-work when it comes out 
of the retort. On each Cook-Chex tag, a 
chemically impregnated circle turns from 
purple to green, to provide infallible 
proof of proper and complete “in-can’ 
processing. Cannery inspectors approve 
and recommend Cook-Chex Major pack- 
ers all over the world use them to 
hedules 

2. Guard against “by passing” retorts 

3. Warn of any failure in retort 

processing 
4. Keep retort baskets in sequence 
5. Provide low-cost permanent records 
for cooking plants 

The cost of Cook-Chex protection is neg- 
ligible... less than one cent for 75 cases 
of No. 300 cans 


SEND FOR FREE TEST SUPPLY TODAY 
You'll receive a generous supply of Cook- 
Chex at no cost; send your name, title, 
and plant address to Dept. FT 8 
Aseptic-Thermo 
Indicator Company 


11471 Vanowen Street « N, Hollywood, Calif. 


Eliminate wrong cook s 
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are what is known chemically as 
esters, this one being formed be- 
tween the corn starch, which is an 
alcohol, and an acid, which is a 
blend of acid phosphate salts. 

The span of possible industrial 
uses of the new starch phosphate 
is intriguing. The food industry, 
for example, will form an excep- 
tional market where the starch 
phosphate, used as a thickener in 
and gravies, will provide 
what is regarded as remarkable 
freeze-thaw stability. A major 
problem in areas of the 
food industry is the eurdled and 
spongy appearance that develops 


sauces 
several 


in some frozen and eanned foods, 
such as frozen meat pies, Chinese 
foods and others. Use of the new 
starch phosphate, the initial re- 
search has demonstrated, guaran- 
tees the retention of smoothness in 
gravies with no effect upon eating 
properties. 


IN MEMORIAM 


Arthur H. Downey, vice presi- 
dent in charge of and 
technology of Magnus, Mabee & 
Reynard, Ine., died on Monday, 
June 13, at Methodist Hospital, 
Brooklyn, New York, after a brief 
He was 
62 years old and 
a resident of 
Glen Rock, New 
Jersey. A grad- 
uate of Pratt In- 
stitute, Brook- 
lyn, N. Y., Mr. 
Downey joined 
MM&R in 1921 
as an analyti- 
cal chemist, and 
was successively chief analytical 
chemist, production superintendent 
and, finally, director of all MM&R 
scientific activities. Mr. Downey 
was an active member of the IFT 
since 1942. He was also a member 
of the Essential Oil Association of 
the U.S.A., and the National Pickle 
Packers Association. Mr. Downey 
is survived by his widow, Mrs. 
Charlotte Downey; a son, Arthur 
H. Downey, Jr., and two daugh- 
ters, Mrs. Mildred Sprunk and 
Mrs. Dorothy Voorhis. 


research 


illness. 


A. H. Downey 
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PERSONNEL 


Dr. Charles N. Frey, lecturer at 
Massachusetts Institute of Tech- 
nology and Columbia University, 
and former Director of Scientific 
Relations, Standard Brands, Inc., 
received a Distinguished Alumni 
Award at the 100th Annual Com 
mencement of Michigan State Uni 
versity at East Lansing, Michigan, 
on June 12. 


An exchange team of food execu 
tives left June 24, 1960 for a tour 
of food plants and research insti 
tutions in Russia. The group and 
the tour organized by the 
U.S. Department of Agriculture 
Dr. G. E. Hilbert, Director of the 
Foreign Research & Technical Pro 
grams Division of USDA’s Agri 
cultural Research Service, is chair 
man of the team. The 
comes under the agreement of 
three years ago between the U.S. 
State Department and the Soviet 
Foreign Office to exchange visiting 
teams of food 
searchers. 

Besides Dr. Hilbert, the Ameri 
can Food Industry Research Team 
consists of: Milan D. Smith, Presi 
dent, National Canners Associ 
ation, Mr. W. R. MeLellan, Vic 
President, Food Machinery Cor 
poration International, San Jose, 
Calif.; Dr. Eugen Wierbicki, Kath 
Packing Company, Waterloo, 
lowa; Mr. David M. Levitt, Presi 


were 


project 


processors and re 


dent, Doughnut Corporation of 
America, New York, N. Y.; Dr 


Fred E. Deatherage, (Chairman, 
Department of Biochemistry, Col 
lege of Agriculture, Ohio State 
University, Columbus, Ohio; and 
Dr. O. W. Herrmann, Deputy Ad 
ministrator, Agricultural Market- 


ing Service, USDA, Washington, 
©. 

Visits will be made to Russian 
canning, baking, dairy, freezing, 


grain, meat packing and sugar 
plants, as well as to various re 
search institutions of these indus 
tries. The tour will divide about 
evenly between plants and institu 
tions. Russian cities included are 
Moscow, Kiev, Kishenev, Kherson, 
Krasnodar, Tbilisi, and Baku. 
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promotion, Edward L. Mears has Dr. Donald A. M. Mackay, recog- 


First event on the itinerary will be 
been named vice president of the nized as one of the leading authori- 


a meeting with the State Scientific 


and Technical Committee of the Chemical Division. ties in the applications of modern 
U.S.S.R. Council of Ministers, in analytical instrumentation to many 
Moscow. unexplored areas of chemical re- 


search, has been 


Dr. Katheryn E. Langwill, di- appointed Di- 
rector of research for Refined Sy- rector of Re- 
, ‘ups & Sugars » Yonkers, N.Y search at Evans 
The first presentation of the re- rups & Sugars, Inc., Yonkers, N.Y.., = ) sie 


a subsidiary of Corn Products ah Research and 


cently established $250 Carrier 
: Company, has been selected by the Development 


Award, sponsored by the Carrier 
Corp. of wes made American Association of Candy = Corporation, 
today te Dr Aaron “4 Brody a Technologists as the tenth recipient 4 New York City. 

food technologist in the yeovareh of the Stroud Jordan Award for He has special- 
laboratories of the Whirlpool her outstanding contributions to 4 

yr of highly ad- 
Corp., St. Joseph, Mich. Presenta- Dr. D. A. M. Mackay ; 


ized in the use 


the field of candy technology. 
Langwill, who worked with the late 

Dr. Stroud Jordan from 1932 to tion detector gas 
1942. is the first woman to receive ultraviolet and infrared spectro- 
photo netry, and radioisotope tech- 


vanced loniza- 
tion of the award, granted to dhromateavaniia 
Brody as senior author of a paper, 7 th 
‘*Use of Activated Charcoal to De- 
erease Odor and Odor Transfer in the award. 
Domestic Refrigerators,’’ was made 
at the 67th annual meeting of the 
American Society of Heating, Re- 
frigerating and Air Conditioning 
Engineers in Vancouver, B. C. The 


Do you know these 
facts about PAPAIN ? 


Papain is the dried and purified latex developed by the Meer Research Lab- 


new award of the society is granted 


for the best paper presented at a 
national meeting of the society by 


‘ P of the Carica Papaya. The papaya tre« oratories, resulting in an extremely 
an associate member under 30 grows and is extensively cultivated in stable papain. Besides the powerful 
vears of age every tropical country, including Cey proteinases papain and chymopapain, 
. e lon, South Africa, Hawaii, the East and Purified Papain contains small 


West Indies and Puerto Rico. amounts of supplementary enzymes 
that actually increase the digestive 


Q. What is papain’s action? 
activity of these principal enzymes. In 


A. Papain is a very powerful and ver 
é pears Ss é e 
erties unrivalled by any other protein I ; 
taste, easily soluble in water, glycerine 
Robert A. Clabault of Bingham, : and low hydroalcoholic solutions. It is 
. Q. Who uses it? the most thermostable enzyme known. 
Mass.. has been appointed sales A. A long list of industries, ranging As a powder, it remains stable for 
. ‘ from breweries to the pharmaceutical hours at 105°C; in solution, it is active 
manager ol the Container and In- industry. About 80% of all beer brewed at the usual cooking temperatures. 


Even at 90°C it retains a considerable 


in the U.S. is stabilized and chill 
action. However, in storage, commer 


dustrial Products Department, 
proofed with papain. Papain tender 


Dewey and Almy Chemical Divi- izes inexpensive beef cuts, and is used cial papain may lose up to 50%. of its 
‘ ” on . phe . ' for this purpose both by packers and activity. This is not true of Meer Puri 
sion, W R. Grace & Co., Cam- restaurants. It clarifies vegetable juices fied Papain, which doesn’t lose meas 
bridge Mass. and pre-digests cereals. It is even used urable amounts of activity during the 
a! in chewing gum to help digest food same storage period 

He will be re- particles lodged between the teeth , 
Q. In what forms is papain available 

sponsible for Medicinally, papain is used in the 
I treatment of a variety of gastric dis A. Purified Papain “Meer 70”, ad 
sales of Dewey turbances, infected and healing wounds justed with lactose to proteolytic ac 
. fistulas, psoriasisand sores, as well as for tivity of NF VIII standard, is avail 
and Alm : ae vaginal douches, sloughing ulcers and able powdered to Mesh 60, in 50 and 
‘*Wlowed -in’’ necrotic tissues, burn therapy, and as 100 pound polyethylene lined fibre 
: a cleanser with suppurating lesions drums. The other Meer grades, also 
sealing ¢om- The cosmetic industry uses papain in available powdered to Mesh 60, are 
_— . a variety of skin creams and lotions similarly packaged. These include 
pounds for tin and in toothpastes and tooth powders. Purified Papain Standard “Meer S 
100", Purified Papain ‘“‘Meer T-130" 


cans, elass jar Tanners use papain to digest coagu a 
y lated albumens, making hides readily and Purified Papain “Meer A-160 


closures, bottle The textile Q. What other botanicals does Meer 

R. A. Clabault eans drums A. Practically every botanical known 
° ° bag , - Q. What are papain’s chemistry and and used by man. Additional members 
pails, and indust rial gaskets, and physical properties? of the Meer product line include gums. 
‘ . A. Imported crude papain contains drug and flavor extracts and related 
oduets.  Clal 

other pro ucts. Clabault, with much foreign matter, both organic anc products. Whatever, your needs you'll 
Dewey and Almy since 1955. has inorganic. These impurities are re appreciate our painstaking quality 
. . moved by a special purification process control and our personalized service. 


served as sales engineer, product 
Detailed information on Meer Papain, including assay procedure, is available on request. 


MEER CORPORATION 


Warehouses at 
318 W. 46 St., New York 36 * No. Bergen, N. J. « 325 W. Huron Street, Chicago 10, Ill. 
CANADA: P.N. Soden Division, Witco Chemical Co., Inc. ¢ Toronto 18 « Montreal 22 
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manager for commercial cap com- 
pounds, assistant manager of con- 


tainer products, and sales develop- 


ment manager. 


In another Dewey and Almy 
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nology, and is a well-known author 
and speaker on these subjects. Dr. 
Mackay, who joined Evans Re- 
search in 1953, has since conducted 
studies of keratin fibers, the prepa 
ration of sulfur-containing com 
pounds, and flavor and odor prob 
lems in the food, cosmetic, and to- 
bacco industries. He received his 
B.A. from Lincoln College, Ox- 
ford University, and in 1954 his 
Ph.D. from Yale University. 


Francis A. Baldauski has been 
appointed assistant sales manager 
of Sterwin Chemicals Ine. He has 

been a technical 
sales representa- 
tive for Sterwin 
in the metro- 
politan New 
York City area 
since joining the 
company in 
March, 1 As 


assistant sales 


manager, Mr. 
Baldauski will 
supervise the sales of Zimeo brand 


F. A. Baldauski 


Lignin vanillin, Parakeet brand 
certified food colors and a number 
of additional Sterwin products dis- 
tributed to the general food indus- 
try. He received his B.S and M.S. 
degrees from Pennsylvania State 


University. 


The appointment of John Votel 
Rush to the staff of Firmenich In- 
was announced re- 

cently. Mr. 
Rush will be lo- 
cated in the 
company’s Chi- 


corporated 


cago office. Be- 
fore joining 
Firmenich, he 
was a technical 
sales representa- 
tive in the food 
and pharmaceu- 
tical industry 
for Sterwin Chemicals, and prior 


J. V. Rush 


thereto was Chicago representative 
on pharmaceuticals and food for 
Mallinekrodt Chemical Works. He 
is a graduate chemist of the Uni- 
versity of Illinois. 
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Marvin F. Peiser recently was 
elected Assistant 
Vice President 
in charge of 
Produetion of 
Polak’s Frutal 
Works, Ine., 
Middletown, 
New York. For 
the past 14 
years Mr. Prei- 
ser has been as- 
sociated with the 
Flavor and Production Depart- 
ments of P_F.W. 


M. F. Preiser 


Kenneth R. Leggett has been ap- 
pointed executive administrative 
assistant to the president of 
Philips-Roxane, 
human health pharmaceuticals and 

drugs within the 
United States. 
With his re 


sponsibilities 


Ine., which sells 


primarily in the 
area of technical 
products evalu- 
ation, Mr. Leg- 
gett is now lo- 
cated at the 


home offices of 


RB. Legett the company, 
St. Joseph, Missouri. Prior to join- 
ing Philips-Roxane, he was techni- 
cal director of C. Bowman Co. He 
has also held positions with Ameri- 
ean Cyanamid Co. and Sterwin 
Chemicals, Ine. Mr. 
ceived his Bachelor of Science in 
Chemistry from the University of 
New Hampshire. 


Leggett re 


Norman H. Ishler has been ap 
pointed associate director of tech 
nical services at General 
Research Center, Tarrytown, New 
York. A graudate of Pennsylvania 
State University with a Bachelor 
of Science and Master of Science 
degrees, Mr. Ishler has been with 
General Foods since 1946. Hhe has 
held a suecession of increasingly 


ls 


important research posts with Gen- 
eral Foods and until his present 
promotion, was staff planning co- 
ordinator. 


Dr. John L. Hickson of Glen 
Ridge, New Jersey, has been elected 
Vice President and Seientifie Di 
rector of Sugar Research Founda 
tion, Inc. He succeeds Dr. Henry 
B. Hass, who has resigned as Presi 
dent of the Foundation but will 
continue to serve as a consultant. 
The Sugar Association, Inc., is the 
parent group that directs the 
policies of the Foundation and 
Sugar Information, Ine. Dr. Hick 
son was graduated from Ohio Wes 
leyan University in 1937, received 
a master’s degree in 1952 and a 
Ph.D. in 1953, both at Purdue 
University. 


Appointment of Roy Shaw as 
manager of dried food product de 
velopment for The Pillsbury Com 
pany was announced recently. A 
graduate of the University of Cali 
fornia, Shaw was formerly as 
sistant to the director of research 
and development for J. R. Simplot 
Company. He 
potato research and has been in 


is a specialist in 


strumental in development of sey 
eral potato products. 


Promotion of Karl Klomparens 
to industrial sales manager at Dia 
mond Crystal Salt Co. has been 
announced by Spencer S. Meil 
strup, vice-president and general 

sales manager 

Klomparens had 

been technical 
director since 
joining the com 
pany in 1955 
Prior to that, he 
served two and 
one-half years 
as assistant edi 
tor of Food 
Processing, two 
years at Swift and 
dairy plant in Holland, Mich., and 
three years as an instructor in 
food technology at New York Uni 
position, he 


Karl Klomparens 


versity. In his new 
will coordinate sales efforts in bak 
ing, canning, confectionery, dairy, 
feed mixing, meat packing, mill- 
ing, tanning, textile, water condi 
tioning and other industrial fields 
Klomparens is a chemistry gradu 
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ate of 
Michigan, 


Hope College, 
and holds a Master’s De- 


gree in Kood Technology from 
Michigan State University. 
Appointment of veteran food 


technologist Ralph C. Lakamp as 
director of the Kood F 
announced — by 
Hall, 
president of the 
Kroger Co. He 
succeeds the late 


George F. Gar- 


Kroger oun- 


been 


has 


dation 
Joseph B 


natz, who had 
headed the food 
testing organi 
zation since 1945 
and was a past 
president of the 
R. C. Lakamp IFT. Lakamp, 
12. graduated from Ohio State 


University, where he majored in 


dairy technology, and completed 
food tech 


Institute 


post erraduate 


course i 


nology at Massachusetts 


of Technology He joined Kroger 
in 1945 and a vear and a half later 
was named head of the Food Foun 
dation’s cereal laboratory Kor the 


past vear he has been chief of the 


general laboratory 


Albert Spiel has been 
head at the 
Center, 


named a 
section Koods 


New 


General 


Research Tarrytown, 


Holland, 
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eral Koods. Mr. Spiel forme rly FOOD TECHNOLOGISTS 

was with the National Dairy Prod An active, confidential service: Interview 
ucts Corporation as an associate at your convenience. Call, write or wire: ee 
scientist. He holds a Bachelor of Gladys Hunting (Consultant) : 
Chemical Engineering Degree from The Heyworth Building 

City College of New York, and re Sixth Floor ; 
ceived his Master’s in Chemical 29 E. Madison St., Chicago 2, Ill. tes 
Engineering from the Polytechnic 

Institute of Brooklyn. FOUNDED 1922 


and 
FEB esearch 


N OC Oo R P 
EXPANSION NEWS Maurice Aver 


78, New York City 


Maspeth 


A new modern facility for BERNARD L. OSER, PH 


it 58th Street 


PRESIDENT AND DIRECTOR 


and 


the manufacture of process equip 


dedicated in Guadala 


Mexico 


ment 


FOOD 


Jalisco, charge of new 


jara, recently. 


Known as Swecomex, 38.A., the velopment section for major equip- 

ent anufacturer located in Wis- 

( are % facility v he ment manu 
170, facili ill be consin. Should have background in 
ised in the manufacture of process food and dairy processing and be able yr 
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CANDY TECHNOLOGIST 


Excellent opportunity in the Tech- 
nical Sales Service Department of a 
leading manufacturer of starch and 
syrup. Position involves in-plant con- 
sulting and technical service to con- 
fectioners. Also close contact with 
Food Service Research Group. 

B.S. in Chemistry or Food Tech- 
nology. Five to ten years experience 
in candy production or technical sales 
or service work to candy industry. 

Salary commensurate with experi- 
ence. Expenses, company car and 
liberal employee benefits. Growth and 
development opportunities with re- 
search minded company. 

Send resumes to G. M. Prust. 


A. E. STALEY MANUFACTURING 
COMPANY 
Decatur, Illinois 


AVAILABLE: Food Technologist, 
B.S. Purdue 1948. Some graduate 
work. Experience canning, carbo- 
nated beverages and dairy products. 
Desire Chicago location. REPLY BOX 
762, Institute of Food Technologists, 
176 W. Adams St., Chicago 3, II. 


’ LABORATORY SERVICES 
for the 


FOOD and DRUG INDUSTRIES 
Drug Evaluation, Food Additive Studies 


Chemical and Biological Assays, 
Clinical Studies, Research 


La & HARRISSON 
Ow 1921 Walnut St. Phila 3 Pa LO 3-4322 


COMPLETE SERVICE... 

for the FOOD INDUSTRY! 
Radioactive, Infrared Spectroscopy, Food 
Additive Studies, Bacteriology. Write 
for Price List 
SCIENTIFIC ASSOCIATES 
3755 Forest Park Avenue 
St. Louis 8, Mo. JE. 1-5922 


LABORATORY SERVICES 
for the FOOD, FEED, DRUG and 
CHEMICAL INDUSTRIES 
Analyses, Biological Evaluation, 
Toxicity Studies, Insecticide Testing 
and Screening, Flavor Evaluation. 


Project Research and Consultation 


Write for Price Schedule 
P. O. Box 2217, Madison 1, Wis 


WISCONSIN 


DIRECTOR QUALITY CONTROL 


For nationally known manufacturer of 
confectionery products. Midwest met- 
ropolitan area. Requirements: Ph. D. 
Food Technology or Chemical Engi- 
neering; specialist in Food Technology, 
statistical quality control, four-five 
years practical industrial experience. 


Superb opportunity for potential Vice 
President Research and Development. 


Salary: $15,000 level. Submit complete 
confidential resumé. BOX 797, Insti- 
tute of Food Technologists, 176 W. 
Adams St., Chicago 3, II. 


Custom spray drying to YOUR 
specifications. Complete stainless steel 
equipment. Consultant and _ experi- 
mental service also available. A. J. 
Pietrus and Sons Company, Sleepy 
Eye, Minnesota. 


BIOLOGICAL SERVICES 


Foods, Drugs, Cosmetics, Chemicals, 
Feeds, Packaging—Toxicological, 
Mycological and Bacteriological 
Investigations 


United States Testing Co., Inc. 


1415 Park Ave., Hoboken, N. J 


PROFESSIONAL SERVICES 

Since 1869 Schwarz Laboratories has been 
a leading laboratory and technica! service 
to the food and beverage industries. 
We offer thorough, expert advice on food 
problems of ali types, analyses, flavor 
evaluations, product development, and le- 
gal testimony. Costs are low due to our 
experience and efficient operation and 
equipment. May we send yeu our brochure? 

SCHWARZ LABORATORIES, INC. 
230 Washington St., Mount Vernon, N.Y. 

Phone- MO 4-1100 Cable: Swoknip 


WANTED— 
TECHNICAL DIRECTOR 

Sixty-seven year old, AAAI manu- 
facturer of food products, located in 
Chicago, serving the meat packing, ice 
cream and bakery industries, requires 
the services of an experienced Food 
Technologist or Chemist. Knowledge 
of meat processing and sausage manu- 
facturing essential. Substantial salary 
and participation in profits. 

Write in confidence, stating educa- 
tional background and_ experience. 
REPLY BOX 792 Institute of Food 
Technologists, 176 W. Adams St., 
Chicago 3, IIl. 


FOOD DEVELOPMENT CHEMIST 
Applications Research Department 


Position involves development of 
new food uses for our starches, syrups 
and other new and established prod- 
ucts. Also development of recipes for 
industrial customers. Some technical 
service involved. 

Food Technologist or Food Chemist 
with B.S., M.S. and five to eight years 
food product development experience 
or Ph.D. with up to three years ex- 
perience preferred. 

Ground floor opportunity in research 
program that has quadrupled since 
1956. Leading supplier to foods indus- 
try. New 138 laboratory unit research 
center to be occupied in late 1960. 


Write or call G. M. Prust. 


A. E. STALEY MANUFACTURING 
COMPANY 
Decatur, Illinois 
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WANTED: MALE SECTION LEAD- 
ER for Packaged Food Products Re- 
search Group. Applicant must have 
some background in carbohydrates, 
proteins and oils, and be familiar 
with food additives, vitamins, and 
flavors. Vision in creating new prod- 
ucts is a prime prerequisite. M.S. or 
Ph.D. in Food Technology or Nutrition 
and Foods with some industrial ex- 
perience preferred. Excellent labora- 
tory facilities. Age about 30-40. Write 
to: Director of Personnel, Technical 
Division, Corn Products Company, Box 
345, Argo, Illinois. 
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WHAT DO YOU DO TO YOUR PRODUCT ? 


DO YOU 


CRUSH IT 


INA 


MEAT GRINDER? | 


DO YOU 


SMASH IT 


INA 


HAMMER MILL? 


some people don’t, you know, 
some people cut their product into little dices. 
PICKLES for the meat industry are now cut into 14” or *.” cubes. 
PICKLE RELISH of high quality is now cut into 14” cubes or pieces of 14" x 14" x 14” 


CHEESE is now being cut into little and big dices. Roquefort cheese is 


easily diced at a temperature of 10°F. 


MEAT with little fibre content such as bologna is cut into small dices 


for sandwich spreads and other products. 
CHERRIES for ice cream dip or other purposes, are cut into little dices. 
ALL KINDS OF FRUIT are cut into various small dice sizes for use in numerous products. 


NUMEROUS PRODUCTS are now also being cut into julienne strips or thin slices with the “RA”. 


All of this is accomplished with the Urschel Model “RA” a 
7 


at capacities of up to 10,000 pounds per hour. 


We'll be glad to test your product in our modern a 
product cutting research kitchen. Write us today. a 
Model “RA” Dicer 
Hie 

URSCHEL 

\ 

= \ 

A VALPARAISO, INDIANA 
ry) 
AIT oy Designers and manufacturers of precision, high speed cutting equipment for food products VA 
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Norda 
always assures 
you room 
for improvement 


Flavor perspective-—a Norda 
“must”’—holds great promise for your products. 


4 


The way Norda keeps perfecting every 
flavor in its fold, you'll never find any close 
comparison-except Nature. 


Come forward to flavors kept 
sharply in focus. Come, now, to Norda. 


Flavor it with a Favorite -from 


Samples, free, by sending your business letterhead to 
NORDA, 601 W. 26th Street, New York 1, New York - Chicago - Los Angeles - San Francisco - Toronto - Montreal - Havana 
London - Paris - Grasse - Mexico City 
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